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Mr. Bloor contributed 
largely to American indus- 
trial ceramics by making 
white dinnerware as inex- 
pensive as yellow ware was 
made. See page 25. 
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ESTABLISHED 1869 


INCORPORATED 


Specialists 
In Vitrifiable Colors 
Since 1869 


VITRIFIABLE COLORS 


Special and Unique Color Shades Prepared to Meet Individual Requirements 


OXIDE COLORS—For WET and DRY PROCESS Porcelain Enamels 


BODY—SLIP—GLAZE STAINS For all Types of Pottery—Tile and 
UNDERGLAZE—OVERGLAZE COLORS Heavy Clay Products 


GLASS COLORS—FLUXES—ENAMELS—For all Types of Glass Decoration 


GOLD ... SILVER ... PLATINUM . . . LUSTRE PREPARATIONS 


Printing Tissues—Etching Supplies—Oils—Mediums—Banding Wheels— 
Brushes—Palette Knives—Perfection Portable Decorating Kilns 
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Cobalt Oxide Black Manganese Chloride Selenium Whiting 
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H. Chemicals Department 
1. DU PONT DE NEMOURS & CO., INC. 
WILMINGTON DELAWARE 


District Sales Offices: 
r Charlotte Chicago Cleveland 
t Newark New York Philadelphia 
Pittsburgh San Francisco 
‘Ceramic Section, Perth Amboy, N. J. . 
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NEW YORK HOLIDAY 
at The Waldorf 


Really enjoy yourself, on your next visit, by stay- 
ing at The Waldorf-Astoria . . . convenient to 
theatres, shops, terminals . . . crosstown buses at 
the door every three minutes... a taxi terminal 
within the hotel itself. Never a moment wasted 
with The Waldorf as your headquarters. 

Waldorf restaurants offer a variety of menus 
including popular price meals. Waldorf rooms 
have every modern appointment. . . world-wide 
radio .. . all-night room service. 


AMERICAN CERAMIC SOCIETY 39th Annual Meeting will be 
held at The Waldorf-Astoria March 21-27, 1937. 


THE 


WALDORF-ASTORIA 


Park Avenue -° 49th to 50th - New York 
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Discriminating users 
of ceramic colors 
will ally themselves 
with a progressive 
source of supply. 


Vitro offers the ad- 
vantages of intel- 
ligently directed 
research and a 
highly efficient 
organization. 


VITRO 


CORLISS STATION — PITTSBURGH, PA. 
IHIII 16 California St. San Francisco, Cal. 


== THE SIMPLIFIEDS— 


PYRO 


THE ONLY SELF-CONTAINED, DIRECT 
READING, RUGGED and FOOL-PROOF 
INSTRUMENT FOR GLASS AND CE- 
RAMIC PLANTS, LABORATORIES, Etc. 


Unique construction enables operator to 
rapidly determine temperature even on 
minute spots, fast moving objects or the 
smallest streams; no correction charts to & 
consult, no accessories, no upkeep. 

New concentrated test mark and ease of 
operation permit unusually close and rapid 
temperature determinations. Its ad- 
vanced features place PYRO in a class 
by itself; it is standard equipment with 
the leading plants in your industry. 

Stock Ranges 1400° to 5500°F. 


PYRO RADIATION PYROMETER 


The ideal instrument for Furnace or Kiln 
use. Gives actual heat of material aside 


from furnace or kiln temperature. 
Does not require a skilled opera- 
tor—strictly automatic. Elimi- 
nates personal errors. Always 
ready to tell within a few seconds any shortcomings in your 
equipment. Stock Ranges 1000° to 3600°F. 


Write for special bulletins. 


THE PYROMETER INSTRUMENT CO. 
105-109 Lafayette St. New York, N. Y. 
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Ceramic Kilns and 
Furnaces 


Complete Equipment 
Designed 
Built 
Operated 


Our broad experience is at your 
service. 


We represent the Ferro Enamel 
Corporation, Cleveland, Ohio, 
as sales agents for its complete and 
successful line of ceramic glazes. 


ALLIED ENGINEERING 
COMPANY 


4150 E. 56th STREET CLEVELAND, OHIO 


(A SUBSIDIARY OF FERRO ENAMEL 
CORPORATION, CLEVELAND, 0.) 


Product Finish Insurance 


HERE is satisfaction in knowing that 
the frit you buy is of the finest qual- 
ity and that the service is dependable. 


There is greater satisfaction in know- 
ing that the frit is uméform/y fine and that 
the service is consistently dependable. 


When you buy Lusterlite Frit you buy 
product finish insurance. 


CHICAGO VITREOUS ENAMEL 
PRODUCT CO. 


CICERO ILLINOIS 


STERLITE / 
LUST NAMELS 


PORCELAIN ENAMELS 


OXIDES ¢ CLEANERS 
OPACIFIERS 
GLAZES and SPECIALTIES 


THE PORCELAIN ENAMEL 
and MANUFACTURING CO. 


5602 Eastern Avenue 
Baltimore, Maryland, U. S. A. 


BETHLEHEM PRODUCTS 


for the Ceramics Industry 
88-80 CASTINGS 


to save maintenance on grinding equipment 


BETHLEHEM ABRASIVE-RESISTING 
PLATES 


for chutes, hoppers, dump-car bottoms 


BETHLEHEM TOOL STEEL 


for dry press and repress liners 


BETH-CU-LOY SHEETS 


for long lasting roofing and siding 


Also—Light Rails, Steel Ties and 
Track Equipment; 


Steel Bars and Kiln Bands; Boiler Tubes 


BETHLEHEM STEEL COMPANY 
General Offices pa Bethlehem, Pa. 


District Offices: Albany, Atlanta, Baltimore, Boston, Bridgeport, Buffalo, 
Chicago, Cincinnati, Cleveland, Dallas, Detroit, Honolulu, Houston, Indian- 
apolis, Kansas City, Los Angeles, Milwaukee, New York, Philadelphia, 
Pittsburgh, Portland, Ore., Salt Lake City, San Antonio, San Francisco, 
St. Louis, St. Paul, Seattle, Syracuse, Toledo, Washington, Wilkes-Barre, York. 
Export Distributor: Bethlehem Steel Export Corporation, New York 


C 
r. 
* 


6 


Bulletin of the 


ELECTRO’S SILICON CARBIDE 


— Processed for the Ceramic Industries 


Kellogg A A Batts 
85% Silicon Carbide— 


Processed to achieve strength 
and durability. 


Sagging, warping, cracking, 
and growing are largely 
overcome in these batts. 


Kellogg AA 
Saggers 


85% Silicon Carbide 


Clean ware is possible when 
using these Stain-Free saggers. 
High strength provides long 
life at porcelain temperatures. 


CUT COSTS -- 


By using Electro’s Kiln Furniture 


Our sales engineers will be pleased to call. 


THE ELECTRO REFRAGGa & ALLOYS CORPORATION 
Andrews Building Buffalo, New York 
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Abrasives 

Carborundum Co. 
Aloxite) 

Chicago Vitreous me Products Co. 
The Hommel Co., O., 
Norton Co. (Alundum- 

Air Conditioning Systems 
Engineering Co. 

Aloxite (Refractory Products) 
Carborundum Co. 

Alumina (Hydrate and Calcined) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Du Pont de Nemours, E. I., & Co., In 

R. & H. Chemicals Dept. 

The Hommel Co., O., Inc. 
The Vitro Mfg Co. 

Alumina (Fused) Brick and Tile 
Electro Refractories & Alloys Corp. 
The Vitro Mfg. Co. 

Aluminum Oxide (Calcine) 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 

Aluminum Oxide (Fused) 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
The Vitro Mfg. Co. 

Alundum (Refractory Products) 
Norton Co. 

Ammonium Bicarbonate 


(Carborundum and 


nc., 


Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Solvay Sales Corp. 
Ammonium Bifluoride 
Drakenfeld & Co., B. F. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Ammonium Carbonate 
Ceramic Color & Mfg. Co. 
Drakenfeld & Co., B. F. 
Du Pont de Nemours, E..1., :& Co., inc., 
R. & H. Chemicals Dept. 
The Hommel Co., O., 
The Vitro Mfg. Co. 
Antimony Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicals Dept. 
The Hommel Ine, 
The Vitro Mfg. 
Arches Unterlocking, and Circu- 
lar) 
Simplex Engineering Co. 
Automatic Brick Car Loaders 
Lancaster Iron Works, Inc. 
Ball Mills 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Hardinge Company, Inc. 
The Hommel Co., O., Inc. 
McDanel Refractory Porcelain Co. 
The Vitro Mfg. Co. 
Ball Mills (Laboratory Type) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 
Hardinge Company, Inc. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Barium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Barytes 
The Seaboard Feldspar Co. 
Batch Systems 
Lancaster Iron Works, Inc. 
Simplex Engineering Co. 
Batts 
Carborundum Co. (‘‘Carbofrax Aloxite’’) 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
Norton Co. (Alundum-Crystolon) 
Bitstone 
Consolidated Feldspar Corp. 
Potters Supply Co. 
Body Stains 
Du Pont de Nemours, E. I., 


Inc., 


& Co., 


Inc., 


R. & H. Chemicals Dept. 
Blocks (Refractory) 
Carborundum Co. 
Chicago Vitreous Enamel Product Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 


Electro Refractories & Alloys Corp. 
Norton Co. 

Pittsburgh Plate Glass Co. 

The Vitro Mfg. Co. 

Borax 
American Potash & Chemical Co. 
Denver Fire Clay Co 
Drakenfeld & Co., B. F. 

Du Pont de Nemours, E. I., & Co., 
. & H. Chemicals Dept. 

The Hommel Co., O., Inc. 

Pacific Coast Borax Co. 

The Vitro Mfg. Co. 

Borax Glass 
American Potash and Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Drakenfeld & Co., B. F. 

Du a de Nemours, E. I., 
& H. Chemicals Dept. 

The eed Co., O., Inc. 

Pacific Coast Borax Co. 

The Vitro Mfg. Co. 

Boric Acid (Anhydrous) 

Denver Fire Clay Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Boric Acid (Crystal, Granular, or Powder) 
American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co 
Drakenfeld & Co., B. F. 

The Hommel Co., O., Ine. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Boron Carbide 
Norton Co. 

Brick Machines (also Barrows, Molds) 
Lancaster Iron Works, Inc. 

Brick (Refractory) 

Carborundum Co. (‘‘Carbofrax Aloxite’’) 
Chicago Vitreous Enamel Product Co. 
Corhart Refractories Co. 

Denver Fire Clay Co. 

Electro Refractories & Alloys Corp. 
Norton Co. 

The Vitro Mfg. Co. 

Carbofrax (Refractory Products) 
Carborundum Co. 

Carbonates (Barium, Lead) 

Ceramic Color & i Mfg. Co. 

Drakenfeld & Co., F. 

Du Pont de 
R. & H. Chemicals Dept. 

The Hommel Co., O., Inc. 

The Vitro Mfg. Co. 

Castings 
Lancaster Iron Works, Inc. 

Castings (Abrasive Resisting) 
Bethlehem Steel Co. 

Caustic Potash 
Du Pont de Nemours, E. I., 

R. & H. Chemicals Dept. 
Solvay Sales Corp. 

Caustic Soda 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 

The Hommel Co., O., Inc. 

Pittsburgh Plate Glass Co. 

Solvay Sales Corp. 

The Vitro Mfg. Co. 

Cements 
Carborundum Co. 

Chicago Vitreous Enamel Product Co. 
Corhart Refractories Co. 

Electro Refractories & Alloys Corp. 
Norton Co. 

Pittsburgh Plate Glass Co. 

Ceramic Chemicals 
Ceramic Color & Mfg. Co. 
Drakenfeld & Co., 

Du Pont de cently E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

The Hommel Co., O., Inc. 

Metal & Thermit Corp. 

The Porcelain Enamel and Mfg. Co. 

Titanium Alloy Mfg. Co. 

The Vitro Mfg. Co. 

Chromium Oxide 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld & Co., B. F. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

The Hommel Co., O., Inc. 

The Vitro Mfg. Co. 

Clay (Ball) 

Ceramic Color & Chemical Mfg. Co. 


Inc., 


& Co., Inc., 


Inc., 


& Co., Inc., 


Inc., 


Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Kentucky Clay Mining Co. 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 
The Vitro Mfg. Co. 
United Clay Mines Corp. 
Clay (Block) 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Clay (China) 
Ceramic Color & Chemical Mfg. Co 
Consolidated Feldspar Corp. 
Edgar Brothers Co 
Edgar Plastic Kaolin Co. 
Hammill & Gillespie, Inc. 
Che Homme! O., Inc. 
Kentucky Clay Mining Co. 
Paper Makers Importing Co. 
The Vitro Mfg. Co. 
United Clay Mines Corp. 
Clay—Cleaners, Feeders 
Lancaster Iron Works, Inc 
Clay (Electrical, Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
Edgar Brothers Co. 
Edgar Plastic Kaolin Co. 
Hammill & Gillespie, Inc. 
The Homme! Co., O., Inc. 
Kentucky Clay Mining Co. 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 
Clay (Enamel) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Edgar Brothers Co. 
Edgar Plastic Kaolin Co. 
Hammill & Gillespie, oe 
The Hommel Co., O., 
Kentucky Clay Mining Ge 
Kentucky-Tennessee Clay Co. 
Metal & Thermit Corp. 
Paper Makers Importing Co. 
The Porcelain Enamel & Mfg. Co. 
Spinks Clay Co., H. C. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
United Clay Mines Corp. 
Clay (Fire) 
Denver Fire Clay Co. 
Edgar Brothers Co 
Edgar Plastic Kaolin Co. 
Kentucky Clay Mining Co 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
Pittsburgh Plate Glass Co. 
Potters Supply Co. 
Ciay (German Vallendar) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Kentucky Clay Mining Co. 
The Porcelain Enamel & Mfg. Co. 
The Vitro Mfg. Co. 
United Clay Mines Corp. 
Clay Miners 
Edgar Brothers Co. 
Edgar Plastic Kaolin Co. 
Kentucky Clay Mining Co. 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 
Clay (Potters) 
Denver Fire Clay Co. 
Edgar Brothers Co. 
Edgar Plastic Kaolin Co. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Kentucky Clay Mining Co. 
Paper Makers Importing Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 
Clay (Process Equipment) 
Hardinge Company, Inc. 
Lancaster Iron Works, Inc. 
Clay (Sagger) 
Edgar Brothers Co. 
Edgar Plastic Kaolin Co. 
The Hommel Co., O., Inc. 
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Kentucky Clay Mining Co. 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
Pittsburgh Plate Glass Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp 
Clay (Wad) 
Kentucky Clay Mining Co. 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 
Clay (Wall Tile) 
Edgar Brothers Co. 
Edgar Plastic Kaolin Co. 
Hammill & Gillespie, Inc. 
Kentucky Clay Mining Co 
Kentucky-Tennessee Clay Co 
Paper Makers Importing Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 
Cleaners 
The Porcelain Enamel and Mfg. Co. 
Clocks (Gauge Board) 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
Cobalt Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
The Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 

Colors 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 

Drakenfeld & Co., B. F. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

The Hommel Co., O., Inc. 

Pittsburgh Plate Glass Co. 

The Porcelain Enamel and Mfg. Co 

The Vitro Mfg. Co. 

Cones 
The Edward Orton, Jr., Ceramic Founda- 

tion 

Conveying Equipment 
Lancaster Iron Works, Inc. 

Simplex Engineering Co. 

Corhart 
Corhart Refractories Co. 

Cornwall Stone (Imported) 

Consolidated Feldspar Corp. 

Drakenfeld & Co., B. F. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept 

Hammill & Gillespie, Inc. 

The Hommel Co., O., Inc. 

Paper Makers Importing Co. 

Crucibles (Filter, Melting, Ignition) 
Carborundum Co. 

Denver Fire Clay Co. 
Norton Co. 

Pittsburgh Plate Glass Co. 
Potters Supply Co. 

Crushers (Clay) 

Lancaster Iron Works, Inc. 

Crystolon (Refractory Products) 

Norton Co. 

Cullet, Washing Plants, “appealed Crushers 
Simplex Engineering Co 

Decorating Supplies 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld & Co., B. F. 

Du Pont de Nemours, E. I., & Co., Inc, 
R. & H. Chemicals Dept. 

The Hommel Co., O., Inc. 

Pittsburgh Plate Glass Co 

The Vitro Mfg. Co. 

Disintegrators 
Hardinge Company, Inc 
Lancaster Iron Works, Inc 

Dryer (Pipe Rack) 

Lancaster Iron Works, Inc. 

Drying Machinery 
Lancaster Iron Works, Inc 
Proctor & Schwartz, Inc. 

Simplex Engineering Co. 

Electrocast Refractories 
Corhart Refractories Co. 

Enameling Equipment (Complete) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
The Hommei Co., O., Inc. 

Simplex Engineering Co. 
The Vitro Mfg. Co. 

Enameling Furnaces 
Carborundum Co. 

Ceramic Color & Chemical Mfg. Co. 


Chicago Vitreous Enamel Product Co. 
Electro Refractories & Alloys Corp. 
The Hommel Co., O., Inc. 
Lancaster Iron Works, Inc. 
Norton Co. 

Enameling Iron (Sheet) 
American Rolling Mill Co. 
Bethlehem Steel Co. 

Enameling Muffies 
Bethlehem Steel Co. 
Carborundum Co. (Carbofrax) 
Chicago Vitreous Enamel Product Co. 
Electro Refractories & Alloys Corp. 
Norton Co. (Alundum) 
Pittsburgh Plate Glass Co. 
Simplex Engineering Co. 

Enameling (Practical Service) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
The Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 

Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 


Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicals Dept. 
The Hommel! Co., O., Inc 
Pittsburgh Plate Glass Co. 
The Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Enamel Oxide 


Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicals Dept. 

Enamels (Porcelain) 

Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 

The Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 

The Vitro Mfg. Co. 

Equipment (Porcelain Enameling) 
Ceramic Color & Chemical Mfg. Co 
Chicago Vitreous Enamel Product Co 
The DeVilbiss Co. 

Hardinge Company, Inc 
The Hommel Co., O., Inc. 

Exhaust Systems 
The DeVilbiss Co. 

Feldspar 
Ceramic Color & Chemical Mfg. Co. 
Consolidated Feldspar Corp. 

Du Pont de Nemours, E. I., & Co 
R. & H. Chemicals Dept. 

The Hommel Co., O., Inc 

Paper Makers Importing Co 

he Porcelain Enamel and Mfg. Co 

(he Seaboard Feldspar Co. 

The Vitro Mfg. Co. 

Fire Brick 

Carborundum Co. 

Corhart Refractories Co. 

Denver Fire Clay Co. 

Electro Refractories & Alloys Corp. 
Norton Co. 

Fire Brick—Process Equipment 
Lancaster Iron Works, Inc. 

Fire Clay 
Kentucky Clay Mining Co. 

Spinks Clay Co., H. C. 

Flint 
Ceramic Color & Chemical Mfg. Co. 
Consolidated Feldspar Corp. 


Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
The Porcelain Enamel and Mfg. Co. 
Flint Pebbles 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Consolidated Feldspar Corp. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co, 
Floors (Non-Slip) 
Norton Co. 
French Flint 
Consolidated Feldspar Corp 
Paper Makers Importing Co. 
Frit 
Allied Engineering Co. 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Fuel Oil Systems and Control, Stokers 
Bethlehem Steel Co. 
Simplex Engineering Co. 


Furnaces 
Allied Engineering Co. 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 
The Hommel Co., O., Inc. 
Simplex Engineering Co. 

Glass Bending Ovens, Glass Decorating Ma- 

es 

Simplex Engineering Co. 

Glass Equipment 
Hartford-Empire Co. 
Lancaster Iron Works, Inc. 

Glass Melting Pots (Open and Covered) 
Pittsburgh Plate Glass Co 

Glass Melting Tanks and Furnaces 
Pittsburgh Plate Glass Co. 
Simplex Engineering Co. 

Glass Thickness Gauge 
Bausch & Lomb Optical Co. 

Glaze and Body Spar 
Ceramic Color & Chemical Mfg. Co. 
Consolidated Feldspar Corp. 
Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 

The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
The Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 

Glazes and Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld & Co., B. F. 
Du Pont de Nemours, E. I., & Co., Inc., 

R. H. Chemicals 

The Hommel Co., O., In 
Richardson Mfg. of Indiana, 


The Nethae Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Glaze Spar 
Ceramic Color & Chemical Mfg. Co. 
Consolidated Feldspar Corp. 
Du Pont de Nemours, E. 1., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel Co., O., on 
Paper Makers Importing Co. 
Goggles 
Willson Products, Inc. 
Gold 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Du Pont de Nemours, E. 1., & Co., Inc 
R. H. & Chemicals Dept. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Dept. 
Gold Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Co. 
Granulators 
Hardinge Company, Inc. 
Lancaster Iron Works, Inc. 
Grinding Wheels 
Carborundum Co. (Carborundum and 
Aloxite) 
Chicago Vitreous Enamel Product Co. 
Norton Co. (Alundum-Crystolon) 
Hearths 
Carborundum Co. 
(Carbofrax heat treating) 
Corhart Refractories Co. 
Electro Refractories & Alloys Corp. 
Norton Co. (Crystolon) 
Hearths (Fused Al2QOs;, SiC) 
Electro Refractories & Alloys Corp. 
Hearths (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 
Carborundum Co. 
Norton Co. 
Hose (Air and Fluid) 
The DeVilbiss Co. 
Iron (Enameling) 
American Rolling Mill Co. 
Bethlehem Steel Co. 
Iron Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
The Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Kaolin 
Ceramic Color & Chemical Mfg. Co. 
Consolidated Feldspar Corp. 
Edgar Brothers Co. 
Edgar Plastic Kaolin Co. 
Hammill & Gillespie, Inc. 
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The Hommel Co., O., Inc 
Paper Makers Importing Co. 
United Clay Mines Corp 
The Vitro Mfg. Co. 

Kellog AA Refractories 

Electro Refractories & Alloys Corp 

Kilns, China (Decorating) 

Allied Engineering Co. 
Denver Fire Clay Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
Simplex Engineering Co. 

Kiln Furniture (Silicon Carbide, Semi-Silicon 
Carbide) 

Electro Refractories & Alloys Corp. 

Kyanite 

Celo Mines, Inc. 
Kryolith 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Laboratory Ware 
Norton Co. 

Lehr Tile (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 

Carborundum Co. 
Electro Refractories & Alloys Corp 

Lehrs 

Simplex Engineerin 
Lehrs (Electric or Fuel cae) 
Simplex Engineering Co. 
Lehr Loaders 
Simplex Engineering Co. 

Linings (Furnace Refractory, Block Refrac- 

tory Plate, Brick and Tile) 
Carborundum Co. 
Chicago Vitreous Enamel Product Co 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Pittsburgh Plate Glass Co. 
The Vitro Mfg. Co. 

Magnesia (Fused) 

Electro Refractories & Alloys Corp 

Magnesia (Sintered, Calcined) 

Drakenfeld & Co., B. F. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

The Hommel Co., O., Inc. 

Norton Co. 

The Procelain Enamel and Mfg. Co. 

Magnesite 

Ceramic Color & Chemical Mfg. Co. 

Drakenfeld & Co., 

Du Pont de Nemours, E. I., & Co,, Inc., 
R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 

The Hommel Co., O., Inc. 

The Vitro Mfg. Co. 

Manganese 

Ceramic Color & est Mfg. Co. 

Drakenfeld & Co., B. F. 

Du Pont de Nemours, fuc. 
Chemicals Dept. 

Hammill & Gillespie, Inc. 

The Homme! Co., O., Inc. 

The Vitro Mfg. Co. 

Manganese (Oxide) 

Ceramic Color & Chemical Mfg. Co. 
Corhart Refractories Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Masks (Breathing) 
The DeVilbiss Co. 
Willson Products, Inc. 
Metals (Porcelain Enameling) 
American Rolling Mill Co. 
Bethlehem Steel Co. 

Microscopes (Polarizing) 

Bausch & Lomb Optical Co. 
Minerals 
Ceramic Color & Mfg. Co. 
Drakenfeld & Co., F. 
H. Chemicals Dept. 

Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 

Mixers (Batch) 
Lancaster Iron Works, Inc 

Mold Sanders 
Lancaster Iron Works, Inc. 

Muffles (Furnace) 
Allied Engineering Co. 
Carborundum Co. (Carbofrax) 
Chicago Vitreous Enamel Product Co 
Denver Fire Clay Co 


Electro Refractories & Alloys Corp. 
Norton Co. 
Pittsburgh Plate Glass Co. 
Simplex Engineering Co. 
Muffles (Laboratory) 
Electro Refractories & Alloys Corp. 
Mullite (Refractories) 
Electro Refractories & Alloys Corp. 
Muriatic Acid 
Denver Fire Clay Co. 
The Hommel Co., O., Inc 
Nitrates (Cobalt, Sodium) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Du Pont de Nemours, E. I., & Co, Inc 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Non-Gro Refractories 
Electro Refractories & Alloys Corp. 
Norbide (Norton Boron Carbide) 
Norton Co. 
Olivine 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 


Opacifiers 
Ceramic Color & Chemical i Co. 
Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
Richardson Mfg. Co. of Indiana, 


In 
Metal & Thermit Corp. 
The Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Overglaze Colors 
Du Pont de Nemours, E. I., & Co., Iuc., 
R. & H. Chemicals Dept. 
Oxides 


Ceramic Color & Chemical Mfg. Co. 

Chicago Vitreous Enamel Product Co. 

Drakenfeld & Co., B. 

Du Pont de Nemours, I.,, & Co., Inc., 
R. & H. Dept. 

—— Richardson Mfg. Co. of Indiana, 


Metal | & Thermit Corp. 
Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Palladium Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Pins 
Chicago Vitreous oe Product Co. 
The Hommel Co., O., 
Ingram- Richardson Mfg, ei of Indiana, 
Inc. 
Potters Supply Co. 
Platinum Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Polariscopes 
Bausch & Lomb Optical Co. 
Simplex Engineering Co 
Porcelain Enameling Service (Practical) 
American Rolling Mill Co. 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Hardinge Company, Imc. 
The Hommel Co., O., Inc. 
The Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Porcelain Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
The Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Potash (Carbonate) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
Solvay Sales Corp. 
The Vitro Mfg. Co. 
Producer Glass Plants 
Simplex Engineering Co. 
Pug Mills 
Lancaster Iron Works, Inc. 
Pyrophyllite 
The Seaboard Feldspar Co. 
Pyrometer Tubes 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Montgomery Porcelain Products Co. 


Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Denver Fire Clay Co. 
McDanel Refractory Porcelain Co 
Montgomery Porcelain Products Co. 
Norton Co. 
Pyrometers (Optical, Radiation, Surface, Im- 
mersion, Needle) 
Pyrometer Instrument Co. 
Pyrometric Cones 
The Edward Orton, Jr., Ceramic Founda- 
tion 
Raw Material Handling Equipment 
Simplex Engineering Co. 
Lancaster Iron Works, Inc. 
Refractometers 
Bausch & Lomb Optical Co. 
Refractories 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp 
Kentucky-Tennessee Clay Co 
Norton Co. 
Pittsburgh Plate Glass Co. 
Refractory Materials 
Carborundum Co. 
Chicago Vitreous Enamel Product Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp 
Kentucky-Tennessee Clay Co 
Norton Co. 
Pittsburgh Plate Glass Co. 
Titanium Alloy Mfg. Co. 
Represses (Automatic) 
Lancaster Iron Works, Inc. 
Respirators 
Chicago Vitreous Enamel Product Co. 
The DeVilbiss Co. 
The Hommel Co., O., I 
Willson Products, Inc. 
Rutile 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., F. 
Du Pont de Nemours, I., & fac: 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Saggers 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Potters Supply Co. 
Salt Cake 
American Potash & Chemical Co 
The Hommel Co., O., Inc 
Sandblast Helmets 
Willson Products, Inc. 
Sand Grinder and Sifters 
Lancaster Iron Works, Inc. 
Saponin 
The Hommel Co., O., Inc 
Selenite of Sodium 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Selenium 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld & Co., B. F. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Sheets (Enameling Iron) 
American Rolling Mill Co. 
Bethlehem Steel Co. 
Silica (Fused) 
Electro Refractories & Alloys Corp. 
The Hommel Co., O., Inc. 
Silicate of Soda 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
The Hommel Co., O., Inc 
Silicon Carbide 
Carborundum Co. 
Electro Refractories & Alloys Corp 
Norton Co. 
Silicon Carbide Firesand 
Carborundum Co. 
Sillimanite Refractories 
Electro Refractories & Alloys Corp 
Sillimanite (Synthetic) 
Pittsburgh Plate Glass Co. 
Slabs (Furnace) 
Carborundum Co. 
Electro Refractories & Alloys Corp 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
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Norton Co. 
Pittsburgh Plate Glass Co. 
Soda Ash 
American Potash and Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Du Pont de Nemours, E. I., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
Pittsburgh Plate Glass Co. 
Solvay Sales Corp. 
The Vitro Mfg. Co. 
Sodium Antimonate 
Ceramic Color & ne Mfg. Co. 
Drakenfeld & Co., B. 
Du Pont de 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Sodium Fluoride 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Drakenfeld & Co., B. F. 
Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Sodium Silica Fluoride 


So., 


& Co., Inc., 


The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
Titanium Alloy Mfg. Co. 
Denver Fire Clay Co. The Vitro Mfg. Co. 
The Hommel Co., O., Inc. Trucks 
Talc Lancaster Iron Works, Inc. 
Ceramic Color & Chemical Mfg. Co. Tubes (Insulating) 
Du Pont de Nemours, E. I., & Co., Inc., Carborundum Co. 
R. & H. Chemicals Dept McDanel Refractory Porcelain Co 
Hammill & Gillespie, Inc. Norton Co. 
The Hommel Co., O., Inc. Tubes (Pyrometer) 
Paper Makers Importing Co Carborundum Co. 
Tanks Denver Fire Clay Co. 
Simplex Engineering Co. Electro Refractories & Alloys Corp. 
Tank Blocks McDanel Refractory Porcelain Co 
Corhart Refractories Co. Montgomery Porcelain Products Co. 
Pittsburgh Plate Glass Co. Norton Co. 
Tanks (Pickle) Pittsburgh Plate Glass Co. 
Chicago Vitreous Enamel Product Co. Uronium Oxide (Yellow-Orange-Black) 
The Hommel Co., O., Inc Du Pont de Nemours, E. I1., & Co., Inc., 
Tanks for Raw Material Steel or Concrete R. & H. Chemicals Dept. 
Bethlehem Steel Co. The Vitro Mfg. Co. 
_ Lancaster Iron Works, Inc. Water Softening Plants 
Tile (Floor) Simplex Engineering Co. 
.,. Norton Co. Wet Enamel 
Tile (Muffie) Ceramic Color & Chemical Mfg. Co 
Carborundum Co. , Chicago Vitreous Enamel Product Co 
Electro Refractories & Alloys Corp. The Hommel Co., O., Inc. 
Norton Co. The Porcelain Enamel & Mfg. Co. 


Stilts 
Potters Supply Co. 
Sulfuric Acid 


Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
Soot Blowers 
Simplex Engineering Co. 
Special Machines 
Simplex Engineering Co. 
Spar 
Ceramic Color & Chemical Mfg. Co. 
Consolidated Feldspar Corp. 
Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
The Vitro Mfg. Co 
Spray Booths 
The DeVilbiss Co. 
Spraying Equipment 


Tile (Refractory) itani C 
Carborundum Co. (Carbofrax) The Viteo Mie. 
Chicago Vitreous Enamel Product Co Whiting oe eat 


Denver Fire Clay Co. 
Ceramic Color & Chemical Mfg. Co 
Electro Refractories & Alloys Corp. Drakenfeld & Co., B. F 

& Co., 


Norton Co. 
Du Pont de Nemours, 
ammill & Gillespie, Inc. 
Tin — The Hommel Co., O., Inc. 
Ceramic Color & Mfg. Co Co. 
Drakenfeld & Co., B. _ the Vitro Mig. Co. 
Du Pont de L., & Co., Inc,, Winding Drums 
R. & H. Chemicals Dept. Lancaster Iron Works, Inc. 
Zinc Oxide 


The Hommel Co., O., Inc 

Metal & Thermit Corp. Ceramic Color & Chemical Mfg. Co 

The Vitro Mfg. Co. Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 


Titanium 
Ceramic Color & eetesent Mfg. Co The Hommel Co., O., 
B. F. The Vitro Mfg. Co. 


Drakenfeld & Co., 


Enc., 


The DeVilbiss Co. The Hommel Co., O., Inc. Zirconia 
Spurs Titanium Alloy Mfg. "Co. Ceramic Color & Chemical Mfg. Co. 
Potters Supply Co. The Vitro Mfg. Co. Du Pont de Nemours, E. I., & Co., Inc., 
Stacks Titanium Oxide R. & H. Chemicals Dept. 


The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Lancaster Iron Works, Inc. 
Steel Plate Construction 

Bethlehem Steel Co. 

Lancaster Iron Works, Inc. 


Ceramic Color & <1 Mfg. Co. 

Drakenfeld & Co., F. 

Du Pont de 1., & Co., 
R. & H. Chemicals Dept. 


Inc., 


RICHARD C. SANT 


EAST LIVERPOOL, 
OHIO 


North Carolina Feldspar 
North Carolina China Clay 
Georgia China Clay 


Representing: Georgia Saggar Clay 


North Carolina Feldspar Corp. Pulverized Saggar Grog 
Carolina China Clay Co. 
Boyd & Sant Clay Co. 


John Sant Company 


Broken Saggars 
Broken Bisque & Porcelain 


McDANEL REFRACTORY PORCELAIN COMPANY | 


Manufacturers of 


PORCELAIN TUBES PROTECTION TUBES 
INSULATING TUBING and BEADS 


PENNSYLVANIA 


BEAVER FALLS 


= 
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The completeness of the line of DeVilbiss Exhaust 
Equipment is typical of the entire DeVilbiss Spray- 
Finishing System—a system so complete that it in- 
cludes every item of equipment needed for the appli- 
cation of better finishes in less time and at lower cost. 
Years of study, experience and service to industry 
have enabled us to solve the problems of thousands 


of finishing depart- 


ments through the in- 
stal‘ation of exhaust 
systems. The require- 
ments of industry 
vary so greatly that 
it has been found 


necessary to de- 


THE DEVILBISS COMPANY - TOLEDO, OHIO - U.S. A. 


velop many different types of exhaust—including the 
simple direct type of exhaust, the indirect type, the 
downdraft type, the dry reclaiming type, the water 
wash type and the canopy type. .. Each of the various 
types of DeVilbiss Exhaust Equipment has been es- 
pecially designed to do, most efficiently, the job for 
which it is recommended. It is not just a booth, fan 
and exhaust pipe put together, but is engineered for 
the perfect functioning of these carefully balanced 
parts as a unit. . . From these different types of 
DeVilbiss Exhaust Equipment can be provided an in- 
stallation that will most satisfactorily serve your re- 
quirements. But if you have a condition that cannot 
be met by a standard type, our engineering and re- 


search facilities are always availab'e. 
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Total Gas Consumed (M) 


Produced (M) . 


otal Gas to Hold 
Temperature (M) . 


s to Hold Tempera- 
ture per Day (M) . 


your products?” That, of 
course, is a question to ask the 
tank designer and operator— 
NOT thesupplier of the blocks. * 
But tabulated above are the fuel 
figures for a large bridgewall 
type continuous furnace melting 
clear flintsoda-lime glass —figures 
which are more or less typical of 
properly-designed tanks, regardless 


Jseful Gas 3000 X Glass 


ufacturer of tank blocks is: 


American Ceramic Society 


Temperature for 
Total Idle Days ™) 


Total 6 Gas Consumed 
Days (M) 


Tons Glass 


of the campaign 


of the materials with which they are constructed. 


*The fuel efficiency of a 
glass furnace isa matter 
of engineering, design and 
operation. It is not a 
function of the particular 
materials of whichits side- 
walls are constructed. 


The sidewalls from doghouse to machines were Cor- 
re The figures are not for some small “‘spor 


WHAT DETERMINES 
FUEL PERFORMANCE? 


NE of the questions frequently asked the man- 
“What kind of 
fuel performance can I expect in connection with 


period’’—they are for the first 574 consecutive days 


OW 


Studies of fuel performances in various plants and 


on various fuels show conclu- 
sively that furnace design and 
operation are thecontrolling fac- 
tors in fuel efficiency. We would 
welcome an opportunity to dis- 
cuss the subject with you. Ad- 
dress: Corhart Refractories Co., 
Incorporated, 16th and Lee Sts., 
Louisville, Ky. In Europe: 
L’Electro Refractaire, Paris. 


In Japan: Asahi Glass Co., Tokio. 


ay ECo 


CORHART 
ELECTROCAST 


REFRACTORIES 


be 
for a Large Continuous Bridgewall Tank 
ota Producing ays 81954 
321,872 
270,254 Rating Sq. Ft./Ton Day 
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THE EFFECT OF VARIOUS eee TITANIUM COMPOUNDS ON 


By C. J. Kinzie anp C. H. Commons, Jr. 


I. Introduction 
The purpose of this study was to determine the 
specific effects and limiting factors of various zir- 
conium compounds on a glaze. The work was 
extended to include titanium compounds. 


ll. Experimental Procedure 
A base glaze of low maturing temperature was 
used so that glazing trials and interferometer ex- 
pansions to the softening temperature could be 
made more conveniently. 
Base GLAZE 


Molecular formula Frit 


0.195 NaKO NaKO 5.21 


.228 CaO (2.648 SiO, CaO 6.00 
.048 0.012 Al,O; 0.173 BaO 8.00 
.420 ZnO | 0.307 B,O; ZnO 16.00 
.109 CaF, CaF, 4.00 


B,0; 10.00 
Al.O3 1.00 
SiO, 39.79 
10.00 


The following materials were added by weight 
to this glaze in quantities of 10%. 


A = tin oxide 

B = AI,O; (as hydrate) 

C = Keystone feldspar 

D = quartz 

E = Opax (ZrO, 89.88, TiO: 0.2, SiO, 7.2, NaKO 1.3) 

F= (ZrO, 88.0, TiO. 0.2, SiO, 5.0, NaKO 
5.0 

G ZrO, 

H = No. 16,888 (ZrO, 99.52, TiO, 0.3, SiO, 0.1) 

I = milled zircon (ZrO, 65.0, TiO: 12.0, SiO, 33.67) 


* Presented at the Annual Meeting, American Ceramic 
Society, Columbus, Ohio, March 31, 1936 (White Wares 
Division). 


J = Zircopax (ZrO, 65.09, TiO, 0.18, SiO» 33.49) 
K = ¢c. P. zirconium silicate (ZrO. 66.95, SiO». 33.63) 
L = PbZrO; (ZrO2 30.0, 0.1, SiO, 1.5, PbO 63.5) 
M = ZnZrO3 (ZrO2 57.0, SiO, 2.5, ZnO 39.5) 
N = Meltopax (ZrO, 55.36, TiO. 29.0, Al,O; 0.77, 
NaKoO 14.01) 
O = Meltopax (X) (ZrO, 56.50, TiO, 0.11, SiO, 29.0, 
NaKO 13.46) 
P = Na2ZrSiO; 
QO = K»ZrSiO; 
R = ZnZrSiO; 
S = BaZrSiO; 
T = CaZrSiO; 
U = MgZrSiO; 
V = PbZrSiO; 
W = Zr spinel 
X = TiO; (heavy) 
Y = TiO, (regular) 
AA = rutile (D. T.) 
AB=No. 21385 (TiO. 92.0, SiO. 2.0, Al,O; 0.75, 
Ca(Mg) 1.90, FesO; 2.1) 
AC = rutile (synthetic stain) 
AD = NasTiO; 
AE = CaTiO; 
AF = PbTiO; 
AG = Nas TiSiOs 
AH = CaTiSiO; (A grade) 
ARS Be * 


A stock of the base glaze was well mixed and 
each glaze was milled until it showed only a trace 
on the 325-mesh screen. Immediately after dis- 
charging the slip from the mills, it was stirred up 
and about one-third of it was dried; the other 
two-thirds was used for spraying specimens. The 
dried fraction of the glaze was thoroughly mixed 
in a mortar to insure uniformity and a sample 
was melted in a small clay crucible and annealed 
for interferometer determination. A _ bisquited 
white wall tile and a buff quarry tile were used 
in the glazing experiments. 
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After the pieces were sprayed and dried, they 
were put into saggers in a three-quarter reared 
position. The temperature variations in the 
kiln were less than 20°F at the finishing tempera- 
tures which were 2110°F (cone 1), 2160°F (cone 
3), and 2200°F (cone 5). The gas-fired kiln 
was heated to the maturing temperature at the 
rate of 38°F per hour and soaked at this tempera- 
ture for one hour; the kiln was cooled in about 40 
hours. 

In determining the coefficient of expansion of 
the glaze, a standard procedure was used.! 


lll. Results 


The glazes were examined for gloss, surface, 
texture, color, hiding power, tendency to run, etc. 

Blank: Slightly cream-colored; runs a little; 
good gloss; numerous small pits; not much 
difference in the various fires. 

A (tin oxide): Whiter; more pitting and vary- 
ing from semimat at cone 1 to semigloss at cone 5. 

B (Al,O;): Bright as blank; much more uni- 
form surface; decidedly cream colored. 

C (Keystone feldspar): Very bright; numerous 
small pinholes; much smoother; slightly cream 
colored by comparison with the blank; little 
difference in the different firings. 

D (quartz): Mat, wrinkled glaze of poor sur- 
face and texture. 

E (Opax): Eggshell mat, fairly uniform in sur- 
face, though at cone 5 it shows a tendency to 
brighten up somewhat; many small pinholes. 

F (Hy-Opax): Pleasing and uniform mat sur- 
face; at cones 3 and 5 smooth and uniform; 
whiter than blank. 

G (ZrO: pure): About halfway between E and 

IT (No. 16,888) : Eggshell and apparently imma- 
ture at all firings. 

I (milled zircon): A whiter, smoother glaze than 
blank. 

J (Zircopax): Same as I. 

K (c.p. zirconium silicate): Same as J. 

L (lead zirconate): Definitely more cream than 
blank, badly eggshelled, not uniform; surface 
becomes finer and more mat as temperature is 
increased. 

M (zinc zirconate): Becomes somewhat closer 
grained and brighter as temperature is increased. 

N (Meltopax): Color about same; slightly less 
bright than blank; uniform under several fire 


1 Nat. Bur. Stand. Research Paper, No. 482 (1924). 
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treatments and slightly smaller pinholes than the 
zircons. 

O (Meltopax, X grade): Similar to and whiter 
than regular Meltopax. 

P (sodium zirconium silicate): Slightly more 
cream than Meltopax and definitely more egg- 
shell; semimat; uniform as to surface in different 
fire treatments. 

Q (potassium zirconium silicate): Whiter, 
brighter, closer grained than Meltopax; uniform 
as to surface under the several firing conditions. 

R (zine zirconium silicate): Practically same 
as Q; both are slightly less bright than blank but 
are better as to surface. 

S (barium zirconium silicate): Slightly more 
cream than blank which is slightly more cream 
than R; slightly closer grained than blank but 
definitely more eggshelled and slightly more mat. 

T (calcium zirconium silicate): Whiter, closer 
grained than barium (S); about the same gloss, 
etc. ; blistering tendency starts at cone 3 and is not 
quite healed over at cone 5; otherwise the sur- 
face is similar at different firings. 

U (magnesium zirconium silicate): About 
same color or slightly more creamy than calcium 
(T); slightly brighter; otherwise much the same 
but without any apparent blistering tendency; 
uniform surface at various temperatures. 

V (lead zirconium silicate): Definitely cream 
colored and, except for the TiO, colors, is the most 
creamy of the series; badly eggshelled with an 
open pitty surface which becomes brighter as 
temperature is increased. 

W (zirconium spinel): Good white color, prac- 
tically as white as tin, with good gloss. 

X (TiOs, heavy grade): Varies with tempera- 
ture; at cone | the surface is immature; deep 
cream in color; cone 3 darker color; blotchy owing 
to crystallization; cone 5 bright on one side and 
crystallized dead mat on the other. 

Y (TiOs, regular grade): Uniform mat texture 
at cones 1 and 3 but slightly brighter at cone 5; 
color lighter than (X) at cone 1 by an appreciable 
amount; slightly brighter at cone 3 and darker at 
cone 5; free from pinholes. 

Z (rutile L. T.) and AA (rutile D. T.): At cone 
1 both of these are light buff; uniform mats 
without pinholes. 

AB (No. 21385): Similar in all appearances to 
X (TiO; heavy grade). 

AC (synthetic rutile stain): Unique in being 
darker, more red-brown than ivory or buff and 
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Effect of Zirconium and Titanium Compounds on a Glaze 3 
(a) Material added (db) (c) (d) (e) Comments 
Blank 64.3 103.6 334.2 698 


Lowered expansion 


A Tin oxide 59.5 94.0 317.4 683 | No softening “point” 
B Al,O; (as hydrate) 56.0 119.0 235.8 916 
Keystone feldspar 69.5 11252 322.2 701 
D Quartz 60.9 100.3 299.9 705 
E Opax 62.3 101.0 319.5 667 
F Hy-Opax 63.6 99.4 294.7 68.2 
G ZrO» (pure) 62.6 102.2 315.6 677 
16888 63.5 110.6 344.9 699 
tf Milled zircon 63.8 103.2 347.4 687 
ef Zircopax 60.4 102.1 318.2 696 
i c.P. zirconium silicate 62.1 96.7 294.5 685 
PbZrO; 66.0 96.2 309.9 648 
M ZnZrOs 65.6 99.0 295.4 680 
N Meltopax 69.2 104.2 342.7 651 
O Meltopax (X) 70.6 98.6 298.3 669 
P NaoZrSiOs 14.5 99.1 336.2 6.44 
Q K.ZrSiOs 106.5 351.4 6.64 
R ZnZrSiOs 63.4 95.9 270;2 689 
Ss BaZrSiOs 67.2 90.2 282.2 665 
CaZrSiO; 67.6 96.6 264.7 693 
U MgzrSiOs 64.4 98.3 281.1 693 { (Checked and found O.K. 
V PbZrSiOs 68.8 65.8 56.9 846 \ Very peculiar expansion during annealing) 
W Zirconium spinel 66.3 95.4 265.5 689 
X TiO, (heavy) 62.4 80.1 184.4 663 
Y TiO, (regular) 62.8 106.4 268.7 fg ul 
z Rutile (L. T.) 62.7 85.1 222.1 658 
AA Rutile (D. T.) 64.1 80.3 183.3 663 
AB No. 21385 62.2 96.6 226.3 702 
AC. Synthetic rutile stain 64.5 114.7 297.9 728 Unusually long annealing range 
AD Na2TiO; 75.6 107.1 330.6 649 
AE CaTiO; 65.8 104.6 293 .6 112 
AF PbTiO; 63.4 101.8 305.5 674 
AG NazTiSiOs 69.6 94.1 334.1 650 
AH CaTiSiO;-A 63.4 92.7 248.7 706 
AI CaTiSiO;—B 64.3 90.2 230.6 708 
AJ CaTiSiO;—C 69.1 99.6 270.6 698 
AK Clear clay powder 61.5 90.9 249.8 708 
AL Regular clay powder 62.6 92.5 245.8 705 
AM Opaque clay V 62.3 89.0 244.4 704 
AN Opaque clay B 61.1 90.1 239.4 711 


increasing reddish tinge as temperature increases; At cone 3, a beautiful gloss white glaze of good, 

at cone 1 a dead mat, at cone 3 a beautiful mat, close texture; both cones 1 and 5 show mat egg- 

and at cone 5 a semimat; no pinholing. shelling and nearly healed-over blisters; cone 5 
AD (sodium titanate): Deep cream white with has one corner which crystallized. 


rose blush at cones 1 and 3; varying from crys- 
talline at cone 1, mat at cone 3, to a fairly good 
bright at cone 5; close surface with no apparent 
pinholing or pitting. 

AE (calcium titanate): Color about same as 
AD at cones 1 and 3 but whiter at cone 5; sur- 
face varies from immature mat with few blisters 
(immature) at cone 1 to semigloss at cone 5; 
surface not as close as for other TiO: products, but 
shows no pitting or pinholing. 

AF (lead titanate): White color (whiter than 
blank) and beautiful soft gloss at cone 1 with 
close, even texture to slightly higher gloss; texture 


AI (calcium titanium silicate, B grade): More 
creamy than blank and decidedly more creamy 
than A grade; texture about same; gloss not 
as good as A grade and all fires show some ten- 
dency to blister; slight pinholing tendency. 

AJ (calcium titanium silicate, C grade): 
Similar in texture to B grade, but decidedly more 
tan in color with more definite partially healed 
blisters. 


IV. Effect of 10% Additions on Linear Thermal 


Coefficient Expansion of a Glaze 


(a) = glaze designation. 
slightly more open at cone 5. (6) = average coefficient of linear thermal expansion 
AG (sodium titanium silicate): About same from room temperature to critical annealing 

point X 1077. 
color as blank except where it has run; it is then (c) = average coefficient of linear thermal expansion 
more yellow from room temperature to softening point 

AH (calcium titanium silicate, A grade): (d) = average coefficient of linear thermal expansion 
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from critical annealing temperature to soften- 
ing point X 1077. 
(e) = softening temperature in °C. 


V. Conclusions 


(1) In this base glaze more alumina is helpful 
to gloss and surface, the best form being feldspar 
and next clay, though less AljO; added as the 
hydrate might have heen as beneficial. 

(2) The SiO, content of the base glaze is as 
high as it should be unless more Al,O; is also added. 

(3) Tin oxide opacifies the glaze but detracts 
from its surface and texture as well as gloss. 

(4) The form in which the ZrO, is introduced, 
as well as the amount, affects the glaze. When 
Opax is used, the point at which there is a change 
in appearance is between 5 and 7%, while with 
milled zircon the point is nearer 15% or approxi- 
mately 8'/2 to 9% ZrOs. The effect of the extra 
silica, however, might have some bearing on this; 
there also seems to be a color difference when 
added in different forms. 

(5) If ZrO, is added as such, Hy-Opax seems 
to be the most favorable form. 

(6) Opax added to the base glaze causes more 
pinholing and loss of gloss. 

(7) TiO. seems to harden the glaze and, when 
added in amounts of 10%, to impart a definite 
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color, but in most cases it eliminates the tendency 
to pit and pinhole. 
(8) The color effect of TiO. varies with the 
temperature as much as with the form of addition. 
(9) Lead added as the titanate is beneficial in 
a narrow temperature range. 

(10) Lead added as the zirconate or zirconium 
silicate is detrimental to the color and surface 
over the range of this experiment. 

(11) Zirconium spinel is beneficial both as an 
opacifier and as a help to the surface and texture of 
the glaze, but this may be due to the alumina con- 
tent of the spinel. 

(12) When ZrO, is added as the silicate, there 
is little difference in the effect of the several prod- 
ucts. 

(13) The various zirconates and double zir- 
conium silicates (except compounds of lead) 
are convenient methods of adding ZrO, as well 
as the other constituents and at the same time 
decreases the pinholing effect of Opax. 

(14) Further additions of calcium, barium, or 
zinc to the base glaze are not particularly benefi- 
cial, but the addition of magnesium seems to have 
a favorable effect. 

(15) None of the glazes crazed in 3 months. 


TITANIUM ALLOY MANUFACTURING COMPANY 
NIAGARA NEw YORK 
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CONTRIBUTION TO TESTING THE RESISTANCE OF CERAMIC MATERIALS TO 
CHANGES IN TEMPERATURE* 


By R. BarTA 


ABSTRACT 


A new method is developed for testing the stability of ceramic materials to sudden 
cooling; the new apparatus is described and the application possibilities of the method 


are discussed. 


I. Previous Testing Methods 

The resistance to changes of temperature 1s 
usually determined by heating the product, cool- 
ing it suddenly, and examining the injuries sus- 
tained by it. Cooling by immersion in water is 
also often recommended. Herman Harkort in 
1913 used an electric furnace, starting with a tem- 
perature of 120°C; the sample was heated uni- 
formly and suddenly cooled in water to room tem- 
perature. These tests were repeated until the 
appearance of fissures and cracks. Data ob- 
tained in this way gave no true indication of the 
resistance to sudden temperature changes or the 
resistance to the development of steam which 
originates in the pores of the product. This dis- 
advantage was eliminated by the method in 
which the product is cooled by cold air (Nesbitt 
and Bell, 1916) or by laying the object on a cold 
metallic plate (English standards for laboratory 
porcelain, 1921). In the latter case, sometimes 
the surface of the sample does not fit closely 
against the cold surface so that the results vary, 
especially when the surfaces are large, as in pav- 
ing brick. 


ll. New Method of Testing 

In 1924, the following test method was de- 
veloped by the author in the laboratory of O. 
Kallauner at the Polytechnical University of 
Bmo. The testing contrivance is represented in 
Fig. 1. It consists of a heating apparatus (A to 
K), and a cooling apparatus (Z to \/). The 
heating arrangement is essentially a drier, heated 
by electricity or gas. 

The burner, B, serving to heat a metal plate, C 
(6 mm. thick), is located under the stand, A. A 
small sheet tin-metal box with double walls is 
placed over the metal plate. The inner diameter 
of the box is 200 mm.; the outer is 260 mm. A 
metallic grate, E, is placed in the box on which 
the plates, F (with glaze up), are placed. The 
box is closed with a metallic lid. To make the 


* Received June 4, 1935. 


lid quite air-tight, an asbestos sheet, G, is placed 
under it. This paper also covers the lid, and the 
whole box is wrapped in it for insulation. An 
aperture, K (diameter 2 cm.), is made in the lid 
for a thermometer, /7, which touches the glaze of 
plate F. It is advisable to use a second ther- 
mometer to measure the temperature in another 
place to control a uniform heating. Aperture K 
is covered with asbestos for insulation. 


(1) Cooling Device 

A metallic dish, .\/, with mercury and a ther- 
mometer is placed over a metal plate, LZ (brass is 
the best material as it has a great heat capacity). 


(2) Testing Procedure 

One-fourth of a wall tile is cut with a diamond 
and carefully broken with a hammer. The 
sample is laid in the box, D (the glaze up), and 
the temperature is slowly raised to 300°; this 
temperature is maintained for one-half hour. 
The sample is then removed by means of pincers 
wrapped in asbestos and is quickly deposited with 
the glazed side on the surface of the mercury in 
the dish, 7. It is necessary that the whole sur- 
face of the tile touch the mercury at the same time. 
Ten seconds later the plate is removed, wiped 
lightly with paraffin sticks with Congo red or 
‘“Spodium,”’ and the glaze is carefully wiped with 
arag. Finally, the length of the cracks is meas- 
ured or the whole plate is photographed. 

The results of the experiment may be repre- 
sented graphically: the length of the cracks re- 
ferred to 4 sq. cm. in relation to temperature drop 
on cooling, if the finishing temperature (cooling 
temperature) remains constant. 


(3) Advantages of the New Method 

The test methods used heretofore have been 
for the most part qualitative, while the new 
method can be described as a quantitative tech- 
nical method. The secondary effect of steam 
does not occur in this case. By means of this 
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method, the finest cracks, which are not visible 
when other methods are used, can be observed 
with the naked eye. Formerly it was possible 
to determine cracks in some cases only when the 
test piece was still hot, but these disappeared after 
cooling. 

This method is especially suitable for testing 
glazed wall tile and other glazed products. The 


Z 
Z 
Z 
g 


Fic. 1.—Apparatus for testing resistance to changes in 
temperature. 


whole surface of the sample cools uniformly, not 
only in the case of wall tile but also with different 
shaped test pieces, e.g., containers. The surface of 
the mercury always fits closely to the surface of the 
sample. When larger pieces and higher tempera- 
tures are used, a cooling contrivance with suffi- 
cient heat capacity must be provided. Dyeing 
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Fic. 2.—Results with the 
Harkort method. 


the cracks also enables them to be photographed. 
Both the test apparatus and the procedure are 


very simple. 


Ill. Application 
The method described may be used especially 
for testing glazes for the formation of cracks on 
rapid cooling. This method can also be used to 
study the effects of frost on the glaze to deter- 
mine to what extent the glaze prevents penetra- 


tion of water, or to determine the crystallization 
of various salts in the pores of wall tile, Dutch 
tile, stoneware, porcelain, etc. It is suitable also 
for unglazed ware such as brick, refractories, 
floor tile, etc. Table I gives the data determined 
for glazed wall tile. 
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Fic. 3.—Results with 
the English standards for 
porcelain. 

TABLE I 


ToTaL LENGTH OF CRACKS (IN CM.) AFTER COOLING TO 
20°C IN MERCURY FROM TEMPERATURES OF 250° AND 


300°C 
Number Factory Quality 250°C 300°C 
1 A I 7.3 15.5 
2 II 6.9 | 
3 III 6.7 22.6 
B 1.0 10.9 
5 II 2.3 11.8 
6 III 4.2 13.3 
a & I 2.0 9.6 
8 II 3.0 12.2 
9 III 10.5 14.2 
10 D I 5.2 
ll II 2.3 6.4 
12 III 8.3 6.7 
13 E I 
14 II 9.7 13.7 
15 III 11.4 14.9 
16 F I 8.4 16.6 
17 II 16.4 20.2 
18 III 23.8 25.5 
19 G I 24.0 
20 H I 28.0 
21 I I 26.0 
22 5 I 24.0 
23 K I 
: Oo 
22 
211 
S 
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S 
< 69 
ISS 
(4) 250 350°C 


Fic. 4.—Results of tests 
with the Barta method 
(1934). 
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Fic. 5.—Tile tested by the 
Barta method. 


Figure 2 represents the results of the method 
according to Harkort, and tests on the resistance 
to temperature changes of wall tile; Fig. 3, the re- 
sults of the method used according to English 


standards on the same samples; and Fig. 4, the 
author’s method. The diagrams show that the 
Harkort curve is irregular, which is caused by the 
secondary effect of the steam in the pores; be- 
cause of this the figures are rather high. The 
English method yields a regular curve, but the 
figures are too low. By the method presented 
here, the course is entirely regular and represents 
a straight line in certain limits; the figures are 
larger. The course may be expressed mathe- 
matically by the following equation: 


T, = a+ 


length of cracks (cm.) 

constant for a definite testing apparatus 
constant characterizing material to be tested 
temperature (temperature drop). 


Figure 5 shows photographs of some glazed wall 
tile tested according to the method given. 
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INTRODUCTION TO THE SYMPOSIUM ON “THE PRODUCTION OF 
DENSE AGGREGATES”* 


By NELSON W. TAYLOR 


ABSTRACT 


Solids of high bulk density may be formed (1) by cooling a liquid, taking care to 
avoid shrinkage cavities, and (2) by blending solid grains, if these are intrinsically of 


high density. 


Grain texture depends on heat treatment. 


For the best results, particular attention should be paid to (1) grain shape and the 
action of the crushing machine, (2) size distribution and the prevention of segregation 
of one or more grain sizes while forming the mix, (3) reduction of frictional effects by 
the use of suitable liquids, and (4) application of directing and orientating forces on the 


component grains. 


I. Introduction 

In the case of many low melting materials, the 
simplest way to produce a dense solid is by melt- 
ing and casting. The mobility of the liquid 
makes possible the utilization of all available 
space, so that, apart from shrinkage cavities, all 
voids are eliminated. We are not concerned with 
this phenomenon in this symposium but rather 


*Presented at the Annual Meeting, American Ceramic 
Society, Columbus, Ohio, April 1, 1936 (Refractories Divi- 
sion). Received April 1, 1936. 

EpitTor’s Note: Papers by R. S. Dean and F. O. An- 
deregg, included in this Symposium, follow in this issue. 
Another paper by H. E. White and S. F. Walton, “Particle 
Packing and Particle Shape,’’ will appear soon in The 
Journal of the American Ceramic Society. 


with the blending of solid particles to form a solid 
object of low porosity. 


ll. Directed Packing of Non-Uniform Rigid Grains 

In any real solid produced by aggregation of ir- 
regular grains, it is true that “big voids have little 
voids upon their backs to bite ’em, and little 
voids have lesser voids, so on ad infinitum.” 
When grains of various size and shape are blended 
for maximum density their weight proportions 
must be such that if every grain were fitted into 
its proper place the small grains would fill the 
voids between the larger ones and so on ad infini- 
tum. This weight distribution of the different 
size classes would, of course, be automatically 
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produced if a solid mass of zero porosity were 
crushed by any procedure and none of the material 
were discarded nor any additions made. The 
problem is to restore this loose aggregate to its 
original compact void-free condition. For this 
purpose we require a little “‘Maxwell deinon”’ who 
will take the grains one by one and direct them to 
their proper places. In theory this can be done 
for any size distribution produced as described 
above from a solid mass, but in practice certain 
distributions of shape and size may blend much 
more easily than others. In other words, while 
there are a large number of 3-dimensional jig-saw 
puzzles which are capable of solution, they are 
not ail of equal difficulty. In looking for the 
various factors which may lessen the labors of the 
Maxwell demon, let us first consider the effect of 
shape of grain on the probability of getting a dense 
packing. 


Ill. Random Packing of Uniform Rigid Grains 

The restoration of a compact mass would be 
relatively easy if all the particles were cubes of 
equal size, for in this case any cube has 6 times 4 
(24) equally probable positions in which it may 
fit into a cavity of its own shape and size. In the 
case of regular hexagonal plates, there are 2 times 
6 (12) equally probable positions, so that given a 
random orientation the chances for dense packing 
are better in the case of cubes. A square plate 
may be oriented in eight ways to fill a cavity, a 
regular triangular plate in six ways and a rectan- 
gular plate in four ways. In the case of thin rods, 
we may postulate two ways. A chance arrange- 
ment of equal-size square plates should therefore 
be less dense than the hexagonal plates but more 
dense than the triangular or rectangular plates or 
the thin rods. 

These elementary considerations show that the 
shape of the individual grain plays an important 
role in determining the bulk density of the aggre- 
gate, unless definite orienting forces are applied to 
each grain. Atomic forces in crystals largely 
determine their shape, making mica and _ talc 
platy and rock salt approximately cubical. On 
the other hand, amorphous materials frequently 
develop a conchoidal fracture, a splintery shape, 
or an equiaxial grain, depending on the method of 


crushing or shattering. Insofar as these shapes 
are subject to human control, it would be well to 
study the action of the crushing machine and the 
type of grain it produces. An examination into 
the natural laws of crushing, shattering, and grind- 
ing has therefore a logical relation to the problem 
of producing dense aggregates. 


IV. Factors Delaying Adjustment of Grains into 
a Compact Mass 

The factors which may delay the fitting or ad- 
justment of rigid grains into an aggregate of low 
void content are (1) irregular shape of grain, as 
just discussed; (2) segregation of one or more 
grain sizes, thus leading to a nonuniform blend; 
and (3) frictional effects which may prevent grain 
orientation or movement of small grains through 
the network of larger ones. As the degree of 
compaction increases, it becomes progressively 
more difficult for the final adjustments to take 
place. 

The question of segregation is not particularly 
serious, since proper methods of blending will go 
far to avoid it, but the frictional resistance to 
slippage and orientation demands attention. In 
this connection, the use of a suitable lubricant 
such as oil, water, or a peptizing solution is well 
worth study. 

Not the least of the limitations on dense pack- 
ing is the obvious fact that the bulk density of an 
aggregate can never be greater than that of its 
component grains. The relation of grain texture 
to heat treatment is a matter of great scientific 
and technical interest and one which may well 
repay further study. 


V. Accelerating Factors 

The application of directing or orienting (torque) 
forces, as for example, gravity, centrifugal force, 
vibratory or oscillatory forces by mechanical, 
magnetic, or electrical means, unidirectional flow 
of a liquid through the solid (as in a filter 
press), etc., should have a significant influence to- 
ward denser packing, particularly if the individual 
grains are affected by the applied force. 
DEPARTMENT OF CERAMICS 


THE PENNSYLVANIA STATE COLLEGE 
STATE COLLEGE, PENNSYLVANIA 


Hei 
ry. 
J 
Lm 
Se 


RECENT ADVANCES IN CRUSHING AND GRINDING* 


By R. S. DEAN 


ABSTRACT 


The Rittinger law of crushing, 272z., that the work required is proportional to the new 
surface produced, has been assumed to be of general application on the basis of its demon- 


stration for quartz by Gross and Zimmerley. 


Recent work on the coercive force of 


magnetite powders has provided a simple and rapid method of measuring surface and 


has permitted the experimental demonstration of the Rittinger law for magnetite. 


The 


use of this material permits an accurate and rapid evaluation of the efficiency of a grind- 


ing machine. 


The coercive-force surface relationship also permits the determination of a crushing 


law for plastic solids. 
of the internal surface produced. 
written kW AS + 


For iron it is found that the work used is proportional to the square 
The complete crushing law for a solid may then be 
It is a matter of common knowledge that the plastic 


deformation which a solid undergoes before fracture is greater when the rate of load ap- 


plication is slow. 


This subject has been studied mathematically, and it is found that 


there is a definite rate of deformation for every solid above which fracture occurs; below 


this rate internal surface is formed. 
of the applied force. 
efficiently to fine particles. 
plosion shattering and nozzle crushing. 
problems is briefly considered. 


Introduction 

The crushing law, first stated by Rittinger, that 
the energy consumed in crushing is proportional 
to the new surface produced, is now quite gen- 
erally accepted, perhaps too generally and un- 
critically. Gross and Zimmerley, established 
clearly that for grinding quartz Rittinger’s law 
held with considerable rigor.! This was an im- 
portant advance and emphasized clearly the power 
of waste in producing more fine sizes than were 
necessary. The method of measuring surface 
developed by Gross and Zimmerley, however, was 
not suited to general use; therefore, although 
Rittinger’s law as established by them has been 
accepted as a guide to grinding efficiency, the ac- 
tual determinations on various types of minerals 
have been made by sieve sizing, supplemented 
in some tests by elutriation. These methods, 
however, are inaccurate for surface determinations 
at very fine sizes and frequently give questionable 
results. 

Gottschalk found that the 


coercive force of 


* Presented at the Annual Meeting, American Ceramic 
Society, Columbus, Ohio, April 1, 1936 (Refractories 
Division). Received April 7, 1936. Published by per- 
mission of the Director, U. S. Bureau of Mines. (Not 
subject to copyright.) 

This paper is part of the Symposium on ‘‘The Produc- 
tion of Dense Aggregates.” 

1J. Gross, S. R. Zimmerley, and S. J. Swainson, 
‘‘Surface Measurement on Finely Ground Particles and 
Its Relationship to the Crushing Laws,” Univ. of Utah 
Bull., No. 16, pp. 57-76 (August, 1923). 


The rate of deformation is an exponential function 
The problem in comminuting plastic solids is to apply large forces 
Two new methods have been developed for this, 7.e., ex- 
The application of these to ceramic crushing 


magnetite powders was directly proportional to 
the surface area, regardless of size distribution.” 
It was at once apparent that this relation fur- 
nished a means of determining grinding efficiency 
quickly and accurately. The only requirement 
was a single determination of the relation be- 
tween the work input and the coercive force of 
the resultant crushed magnetite. The results of 
these determinations were reported at a meeting 
of the American Institute of Mining and Metallur- 
gical Engineers,® and it was shown that the work 
input in kilogram-centimeters per gram was a 
linear function of the coercive force. This rela- 
tion is shown in Fig. 1 and confirms Rittinger’s 
law as well as Gottschalk’s relation of surface 
area to coercive force. 


Il. Use of Magnetite in Determining Grinding 


Efficiency 

Magnetite is a cheap and readily available 
material of medium hardness and is therefore 
well suited for use in comparing grinding ma- 
chines. To determine machine efficiency, it is only 
necessary to charge the machine with 10-mesh 
magnetite and note the power input on a watt- 
hour meter, or by other means, while grinding. 


V. H. Gottschalk, Coercive Force of Magnetite 
Powder,” Bur. Mines Rept. of Invest., No. 3268, pp. 80-90 
(1935); Physics, 6, 127-32 (1935). 

3 R. S. Dean, ‘““Magnetite as a Standard Material for 
Measuring Grinding Efficiency,’’ Amer. Inst. Mining Met. 
Eng. Tech. Pub., No. 660, pp. 3-5 (1936). 
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Fic. 1.—Relation of coercive force and work input for 
crushing Ural Mountain magnetite. 


After the magnetite is ground a representative 
sample is taken, the coercive force is determined, 
and the actual work input is read from a graph 
like that in Fig. 1. 

The method of determining coercive force is 
simple and has been described by Davis and 
Hartenheim.‘ 

The crushed sample in a suitable container is 
thrust momentarily into a magnetizing coil. It 
is then placed at the center of a long, horizontal, 
primary solenoid in such a direction that a cur- 
rent in the solenoid produces a magnetic field op- 
posing that of the sample. When the sample is 
moved suddenly along a common axis of the pri- 
mary solenoid and of an enclosing secondary coil 
attached to a galvanometer, a deflection is ob- 
served unless the two fields are exactly balanced. 
When a balance has been established, the field 
intensity of the primary solenoid gives a direct 
measure of the coercive force. The relation of 
coercive force to surface area of magnetites may 
vary slightly, but generally the variation will not 
be so large as to affect the results seriously. 

More than a year ago Koster’ undertook to find 
a mathematical relation between breaking load 
and rate of load application. He concluded 
that there was no definite breaking load for a 
given substance but that there was a definite 
rate of deformation at which rupture took place 
and that this critical rate of deformation was an 
exponential function of the applied load. The 
data are not available for a quantitative applica- 
tion of this mathematical analysis, but the quali- 
tative conclusion is that there would be a con- 
siderable increase in efficiency in applying large 


4C. W. Davis and Max Hartenheim, “A Simple 
Method for the Determination of Magnetization—Coercive 
Force,” Rev. Sci. Instruments, 7, 147-49 (1936). 

5 J. Koster, ‘‘Deformation of Solids,” Bur. Mines Rept. 
of Invest., No. 3223, pp. 15-18 (1934). 
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crushing forces to materials that are not very 
brittle. 


lll. Nozzle Crushing 

The problem, then, is to find means of applying 
large forces efficiently to small particles. A re- 
view of existing types of grinding equipment shows 
that this is not accomplished with conventional 
machinery. The Bureau has devised two new 
methods of crushing which it is believed meet this 
requirement. The simplest of these is called 
nozzle crushing. In this scheme, the material is 
reduced to something less than 3-mesh, fed into a 
high-velocity gas stream, and allowed to impinge 
on a hard metal plate. In this way the momen- 
tum of a small particle is increased by giving it a 
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Fic. 2.—Five-eighths inch nozzle crusher. 


high velocity. The design of an appropriate 
nozzle involved experimentation, and Fig. 2 
shows the most satisfactory one. The ca- 
pacity of such a crushing device is very high. 
With a nozzle 5/; inch in diameter, 286 pounds of 
dolomite can be reduced from 14-mesh to minus 
400-mesh in one hour at an estimated cost of $3.21 
per ton for compressed air. The use of steam 
would reduce this cost considerably. 


IV. Explosion Shattering 
The second new method of crushing is explo- 
sion shattering. In this method of ore treatment 


(a) R. S. Dean and John Gross, ‘Explosive Shattering 
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the material is fed into a closed chamber and sub- 
jected to a pressure of several pounds of saturated 
steam. Water is thus condensed on the surface 
and in the pores of the material to be crushed. 
The pressure is released suddenly and the expan- 
sion of the superheated water shatters the min- 
eral. The mechanism of this shattering varies 
somewhat with the type of mineral and the 
method of operation. Among the forces which 
are brought into play are (1) shattering due to 
expansion of water in the pores to break the min- 
eral grains apart, (2) impact of the particles on 
each other and against an impact plate as they 
are driven out of the machine, (3) spalling due to 


of Minerals,’ Bur. Mines Rept. of Invest., No. 3201, 19 pp. 
(1933); Ceram. Abs., 12 [6] 237 (1933). 

(b) R. S. Dean, V. H. Gottschalk, John Gross, J. Koster, 
C. W. Davis, and C. E. Wood, ‘‘Mineral Physics Studies,” 
Bur. Mines Rept. of Invest., No. 3223, 37 pp. (1934); 
Ceram. Abs., 13 [6] 161 (1934); see also zbid., 14 [6] 153 
(1935). 

(c) R. S. Dean, John Gross, and C. E. Wood, “‘Preparing 
Ore by Explosive Shattering,” Eng. Mining Jour., 136, 
281-83 (1935). 
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sudden change in temperature of the particles 
caused by evaporation of the water film, and (4) 
breaking of the particles along planes of weakness 
by an explosion wave. 

The machine developed by the U. S. Bureau of 
Mines for shattering minerals by explosion has 
been found most suitable for the purpose. The 
results of numerous tests have shown that the 
cost of steam for crushing an original feed of 3- 
mesh through 100-mesh will be approximately 
21/2 cents per ton of finished product for a dolo- 
mite of average hardness. This cost compares 
favorably with the costs for conventional meth- 
ods of reduction. 

Explosion shattering has the advantage of 
giving a dry product. Furthermore, the quan- 
tity of very fine material that is produced is much 
less than when ordinary grinding methods are 
used. 


METALLURGICAL DIVISION 
UNITED STATES BUREAU OF MINES 
WASHINGTON, D. C. 


HIGH DENSITY* 


By F. O. ANDEREGG 


ABSTRACT 


Two systems of broken solids give good packing, including gap and continuous 
grading. The former gives the densest packing but tends to segregate and be harsh 


in application, requiring special methods such as vibration and/or high pressure. 


The 


latter is much more easily worked, segregates less, requires no wasting of intermediate 
sizes, is often approximated in commercial grinding, and often gives an actual packing 


as good as the gap grading. 


Excess in any one size, however, ‘‘interferes’’ with the 


packing of the coarser particles and should be avoided. 


I. Introduction 

To secure good packing one may choose, 
according to conditions, between a gap grading, 
a continuous grading, or a combination of the 
two. With the gap grading are associated 
maximum density but rather poor workability; 
beautiful textures are obtained with proper 
methods but the wasting of certain sizes may 
occur. The continuous grading, when properly 
chosen, is notable for excellent workability; 
while it may not pack quite to so high a degree, 

* Presented at the Annual Meeting, American Ceramic 


Society, Columbus, Ohio, April 1, 1936 (Refractories 
Division). Received April 6, 1936. This paper was 


presented in the Symposium on ‘‘The Production of Dense 
Aggregates.” 


it wastes little, if any, material. It is also readily 
produced from a wide variety of raw materials 
by several commercial types of crushing and 
grinding. If, however, any one or two sizes 
are out of line on the high side, the packing is 
adversely affected, because these particles inter- 
fere with the proper packing sequence. With 
systems covering a large range, such as concrete, 
quite good results may be obtained from a combi- 
nation, the components being spread over two 
or more sizes with gaps between. Vibration is 
helpful in handling harsher mixes. 

Certain gradations give very good, some fair 
and some poor packing. The most obvious, 
way to get as good packing as possible is to take 
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Fic. 1.—Relation between size ratio and number of com- 
ponent sizes for systems of maximum density. 


a bed of solids of the largest feasible size and fit 
smaller particles into the interstices, and then 
still finer, and so on until the space is practically 
all filled. This method has been discussed by 
Furnas! and by Westman and Hugill.? The 
latter have set up algebraic equations for the 
packing secured with systems of two-component 
and poly-component size systems. These work 
out very well for a system of aggregates where 
the pore space is constant; but they have failed 
to take into account the effect of varying pore 
space, which in turn depends upon the regularity 
of shape of the particles. This has been carefully 
considered by Furnas who has set up equations 
which were differentiated and, upon integration, 
they gave a family of curves for different pore 
spaces. The number of component sizes giving 
maximum packing for a given ratio of smallest 
to largest particles was also worked out (Fig. 1). 
Two such gap gradings are given as I and II in 
Fig. 2. 

These systems give good packing provided 


1 (a) C. C. Furnas, ‘Relation between Specific Volume, 
Voids, and Size Composition in Systems of Broken Solids 
of Mixed Sizes,” Bur. Mines Rept. of Invest., No. 2894 
(Oct., 1928); Ceram. Abs., 8 [2] 147 (1929). 

(b) C. C. Furnas, “Grading Aggregates: I, Mathe- 
matical Relations for Beds of Broken Solids of Maximum 
Density,” Ind. Eng. Chem., 23 [9] 1052-58 (1931); Ceram. 
Abs., 11 [4] 278 (1932). 

2A. E. R. Westman and H. R. Hugill, ‘Packing of 
Particles,” Jour. Amer. Ceram. Soc., 13 [10] 167-79 
(1930). 


each of the smaller particles can be fitted into 
its proper place among the larger ones. If they 
are not so arranged, they will serve to hold the 
larger ones apart and defeat their purpose. Such 
a mixture, morever, is harsh working and does 
not pack easily. On the other hand, it segregates 
readily, so that the separate sizes must be brought 
together just before the final placing. 

Methods of vibration, however, have been 
worked out recently, and certain types of brick 
presses have been developed which permit the 
commercial use of gap-graded aggregates. Thus, 
the remarkable concrete being produced in 
Washington by Early® is a beautiful example of 
texture and compactness obtained by the skillful 
application of properly selected aggregates. 

While the intermittent grading probably gives 
the maximum packing obtainable with broken 
solids, other gradings have been found desirable 
for numerous applications. It can be demon- 
strated by experiment that with any type of 
aggregate of a given particle shape and void size, 
separated into fractions with standard sieves 
whose opening dimensions bear a constant ratio 
of 2 (or its square root), selection of successive 
sizes bearing a certain constant weight ratio 
will give a very effective packing. Furnas has 
shown the mathematical connection between 
the continuous and the gap grading.’ 

The more irregular the particle shape, the 
larger the void space and the more fines required 
to fill the space, the smaller will be the value of 
the ratio. Thus, for marble aggregate obtained 
by a simple crushing operation (with little attri- 
tion of corners), the best packing is usually ob- 
tained when the ratio between successive sizes 
is about 1.5; while water-worn aggregates, 
or those which have been well worked in the 
wet pan, approach closer to the spherical and a 
ratio of about | to 2 gives excellent results. 

The calculation of this type of grading is very 
simple with a slide rule. Suppose, with the 
material available, it is desirable to have 5% 
passing a 200-mesh sieve and another 5% retained 
on an S8-mesh sieve, there will be five inter- 
mediate fractions separated by standard sieves. 
Setting the amount of smallest sized fraction, that 
passing the 100-mesh and retained on the 200- 
mesh, equal to unity, the weight of the next larger 


John J. Early, ‘Architectural Concrete Makes Pre- 
fabricated Houses Possible,’’ Proc. Amer. Concrete Inst., 
30, 251 (1934); 31, 513-57 (1935). 
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fraction would be 1.2, then 1.44, and so on. 
A sample calculation is given. 


CALCULATION OF A CONTINUOUSLY GRADED SYSTEM 


Cumulative 


Mesh Fraction Fraction percentage 
size ratio (%) passing 
—8+ 14 2.066 25.1 95.0 
—14+ 2 1.728 20.9 69.9 
—28 + 48 1.440 17.4 49.0 
—48 + 100 1.200 14.5 31.6 
—100 + 200 1.000 
7.434 90.0 5.0— 
—200M 
90% in 5 sizes plus 5% oversize plus 5% undersize. 
This grading is reproduced as III in Fig. 2 and 
one covering a larger range is shown as IV. 
The practical advantages of a continuous 


grading for a large variety of systems made up 
of broken aggregates include the prevention of 
waste of certain sizes and much better work- 
ability. Aggregates from tube mills, hammer 
mills, rolls, etc., as well as those which have 
been ground by glacial action are often charac- 
terized by rather small deviations from this 
grading. The exceptions seem to depend largely 
upon the predominance of certain characteristic 
grain sizes, such as are found in sea sands and 
stones agglomerated therefrom. The reason for 
this remarkable parallelism may be found in 
analagous applications of probability laws. By 
the use of this type of grading on the Norris 
dam, appreciable savings in cement have recently 
been effected.4 

By making a systematic study of the effect of 
adding an extra amount of any one size to such a 
continuous grading, it has been found by the 
writer? that the packing is seriously interfered 
with and the result has been poorer concrete 
with diminished workability, strength, and dura- 
bility. Weymouth also worked out this method 
which he called the “interference theory.’ The 
older specification had placed a limit on the fine 
sizes of sand permitted, but improvements in 
workability and in density and savings in cement 

G Tyler, “Concrete at Norris Dam,” Jour. Amer. 
Concrete Inst., 7 285 (1936). 

5F. O. Anderegg, ‘‘Grading Aggregates,” Ind. Eng. 
Chem., 23 [9] 1058-64 (p. 1060) (1930); Ceram. Abs., 11 
[4] 278 (1932). 

6¢, A. G. Weymouth, “Effect of Particle Interference 
in Mortars and Concrete,’’ Rock Prod., {2] 26 (1933). 


were sufficient to encourage concrete contractors 
to “bootleg” the fine sizes and the business of 
supplying such sizes has assumed some im- 
portance.’ 

It is suggested that the refractory industry 
might emulate the concrete and abrasion in- 
dustries in applying vibration. The old hand 
methods still in use for special shapes are a type 
of vibration, although not as efficient as they 
might be. 

The size distribution proposed by Litzow® for 
maximum density in refractories was shown by 
the writer? to conform with the continuous 
grading with a ratio r = close to 1.20. 
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Fic. 2.—Intermittent or gap and continuous grading; 
(1) gap grading suitable for silica refractory brick; (II) gap 
grading for concrete; workability may be improved and 
packing little affected by less closely sized sand (48- to 8- 
mesh) and stone (3/s to 1.5 in.); (III) continuous grading 
suitable for silica brick; this grading provides maximum 
workability; and (IV) continuous grading suitable for con- 
crete, especially where crushed aggregate is used. 
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DE-AIRING IN THE AUGER MACHINE WITHOUT VACUUM PUMP* 


By W. D. RICHARDSON 


ABSTRACT 


The first presentation of studies of the effect of air in the clay column in producing 
lamination and blistering was made by J. J. F. Brand at the Annual Meeting of the 
American Ceramic Society in 1922. Later studies were presented in 1926 by Brand and 
Spurrier. Lamination and blistering were relieved by combining the pug mill with the 
auger machine, accomplishing what had formerly been done in machines with a vertical 
pugging chamber feeding into a horizontal auger. The first auger brick machine and 
some facts in the history of its development are discussed. 

An investigation of the defective structure of auger machine products was made in 
Germany and in the United States. The prevention of lamination and blistering without 
a vacuum pump and the advantages of vacuum-pump de-airing are presented. Other 
requirements in the design of auger machines are studied, as well as the type of research 
needed on the proper ratio between the sectional area of the propeller and the area of the 
die. The German investigation is cited and conclusions are drawn. 


I. Introduction 

This thesis is not concerned with the complete 
removal of air from clay with the vacuum pump 
but with the elimination of enough air from the 
clay in the auger machine to prevent, as far as 
possible, lamination and blistering. 

Brand! has stated that what has been termed die 
lamination is caused largely by entrapped air in 
the clay which prevents the bonding of the laminz 
formed in the die. Spurrier? has described his 
experiments in de-airing and relates the marked 
improvement in the mobility, bonding power, and 
wet strength of the de-aired clay. 

The old arrangement of the pug mill on the floor 
above or on a high platform over the brick ma- 
chine, with the pugged clay falling down through 
a long chute onto the auger, often bare, forcing 
the air into the machine, was certain to cause 
lamination and blisters with plastic clays. 

It is not known that the combining of the pug 
mill with the auger machine originated in the 
purpose to improve the structure of the clay 
column, but this result was accomplished. In 
such a combined machine, properly operated, the 
auger is always filled with clay and the paddles 
that wipe the clay down into the auger from the 
pugging chamber cause some of the air to escape. 
A marked improvement in structure and the 
practical elimination of lamination and _ blisters 
has thus been secured by the use of the combined 
" * Presented at the Annual Meeting, American Ceramic 
Society, Columbus, Ohio, March 31, 1936 (Structural Clay 
Products Division). Received February 19, 1936. 

1 J. J. F. Brand, ‘‘Lamination, Discussion of Cause and 
Cure,” Jour. Amer. Ceram. Soc., 5 [6] 355 (1922); ‘‘De- 
Airing as Corrective in Drying,” zbid., 9 [4] 189-96 (1926). 

2H. Spurrier, “Continuity in Plastic Bodies,’’ zbid., 9 
[8] 535-40 (1926). 
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machine with the discharge end of the pugging 
chamber kept filled with clay. 

The old form of combined machine with a vertt- 
cal pugging chamber feeding a short horizontal 
auger seemed to give a better structure than the 
old horizontal, separate machines, and there ap- 
peared to be less lamination, due to the hori- 
zontal auger always being filled with clay under 
pressure and some escape of air from the top of the 
vertical pugging and feeding chamber which was 
especially noticeable when the vertical chamber 
was somewhat tapering. 


(1) A Few Historical Facts 

The original auger brick machine, invented by 
Carl Schlickeysen of Berlin, was first put in use at 
Cleve, Germany, and patented in Europe between 
1855 and 1860. It was a vertical cylinder with a 
height about four times the diameter, and with 
segments of an Archimedian screw on its vertical 
shaft. Between the lowest screw segment and the 
bottom of the cylinder was an exit opening through 
which a stream of clay was pressed. This ma- 
chine, as we would now know, gave no objection- 
able S-structure and not much lamination. But 
there were mechanical difficulties in the original 
machine that were overcome by Schlickeysen, and 
his shop in Berlin has continued to make auger 
brick machines. 

About 1880 in the United States two auger ma- 
chines with vertical pugging and feeding chambers 
were developed that also overcame the mechanical 
difficulties of such types, one by George Tifiany, 
known on the market as the ‘‘Brewer,”’ and one by 
W. M. Wallace, given the trade name ‘“‘Wonder.”’ 
In the following years many of these machines 
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were made and put into successful operation, but 
the makers did not fully appreciate their good 
qualities or give them extensive application in the 
clay industries. These machines were largely 
used in small plants operating on common surface 
clays making brick and drain tile for local con- 
sumption, and when the local demand for drain 
tile had been supplied many of these plants were 
abandoned. The two companies making these 
machines seem to have made little aggressive ef- 
fort to promote their use for high-grade products 
from shale and fire clays. 


(2) Defective Structure of Auger-Machine Brick 

Valentine Pinkl, a German brickmaking expert 
of world-wide reputation, made an investigation 
of the poor structure of the brick in many plants. 
His conclusions, with illustrations, are abstracted 
from an article on the structure of brick. 


Note: Pinkl died in April, 1935, and it was said that ‘“‘he 
lived only for his brick world.’’ His book, Mistakes in 
Brickyard Operation and Their Prevention,* and his ar- 
ticles in Ztegelwelt are highly instructive.‘ 


Pink] first emphasized the importance of proper 
preparation of the clay to a homogeneous mass, 
especially where a fat clay is mixed with a lean 
material. If the fat is not thoroughly combined 


3 Wilhelm Knapp, Halle, 1927. 

4 Among the publications of V. Pinkl which may be of 
interest to ceramists are the following: 

(a) ‘“‘Defects on Brick and Their Prevention,” Zzegel- 
welt, 57 464-66 (1926); Ceram. Abs., 5 [11] 359 (1926). 

(6) ‘““Humidifier for Small Brick Plants,” Rev. mat. 
constr. trav. pub., No. 223, pp. 86-87B (1928); Ceram. Abs., 
8 [10] 734 (1929). 

(c) ‘Artificial Brick Drier,’ Tonind.-Ztg., 52 [50] 1012- 
13; [52] 1117-19 (1928); Ceram. Abs., 8 [4] 269 (1929). 

(d) Manufacture of Hollow Brick and Tile. Wilhelm 
‘ae Halle (Saale), Germany; Ceram. Abs., 8 [8] 581 
(1929). 


(e) ‘Faulty Constructions in Air-Drying Plants,” 


Tonind.-Ztg., 55 [40] 589-90 (1931); Ceram. Abs., 10 [12] 
$51 (1931). 

(f) Production of Porous Brick. Wilhelm Knapp; 
Ceram. Abs., 12 [5] 191 (1933). 


with the lean, the material possessing the greatest 
friction coefficient is forced outward by the screw 
to the cylinder wall, while the fat keeps to the 
center. If the pressing knives are spiral, the 
structure is more pronounced than with single 
straight knives (Figs. 1 and 2). The lamination is 
most extensive if the material is pressed through a 
cylindrical enclosure of uniform diameter. 

In this press (Fig. 1), the feed entrance behind 
has the same diameter as the press cylinder itself. 
The clay coming from the preparing machines 
carries the included air with it and, as in such a 
machine the feed hopper is always overfull, the air 
which can not escape works into the clay body and 
is transported farther ahead in the cylinder. Be- 
cause of the uniform diameter of the cylinder, com- 
pression of the clay materials does not occur be- 
fore the press head or nozzle. The included air 
pressed into the clay is separated by the compres- 
sion and is deposited between the clay laminz. 
In the press head the clay begins to twist around 
and the entrapped air rotating between the sepa- 
rate clay laminz prevents their complete union. 

On the other hand, if the prepared clay is fed 
into a machine with a wide hopper and a conical 
cylinder, in most cases the column will be struc- 
ture-free, because the wide-feed hopper is never 
quite filled and the pressing in the conical cylinder 
begins immediately at the entrance to the cylinder. 
The air thus squeezed out of the clay imme- 
diately escapes behind into the hopper. The 
pressing takes place all the way through the 
cylinder (see Fig. 2). If the clay stream is homo- 
geneous and air-free, then the injurious structure 
can not develop or appears only ina slight degree. 

The vital fact to be emphasized is that in the 
combined machine, if the chamber (in which the 
clay is forced into the propelling auger) is vertical 
and conical, tapering from the feed entrance, much 
of the entrapped air will be immediately squeezed 
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Air escaping 


Clay thoroughly 
aisintegrated mixed 
and properly tempered 
before fed into this 
machine 


Fic. 3. 


out of the clay and will escape more freely into the 
air than it would in the horizontal conical press 
illustrated by Pinkl. 

In such a machine the horizontal auger is always 
kept full and a short auger gives maximum Ca- 
pacity with minimum power and a dense column 
free from lamination. 


Il. The Machine 
A diagram of such a machine is shown in Fig. 3, 
but no attempt is made to specify the design of the 
knives or auger. The vertical shaft may be driven 


from the upper end or from the bottom. Both 
forms have been in successful use for many years. 


Thorough grinding or disintegration and intimate 
mixture of all variations of materials as well as 
proper pugging and tempering should be attained 
before the material is delivered to the vertical 
cylinder. 

In the old combined machines with the vertical 
pugging chamber and horizontal auger, the verti- 
cal cylinder was designed primarily as a pugging 
chamber, but with proper preparation of clay this 
tapered vertical chamber serves merely as a 
feeder for the auger and a simple and practical 
means of squeezing the air out of the clay, elimi- 
nating blisters and detrimental lamination from 
brick and tile. 


Ill. Another Problem 

Further research is needed on the proper ratio 
between the sectional area of the auger or pro- 
peller and of the area of the die for brick and 
roofing and floor tile. It is said that the diameter 
of the propeller should generally be a little larger 
than the diagonal of the brick die, but something 
more accurate and scientific should be known. 
Koller® states that the most forward screw surface 
of an auger machine 30 mm. (11.81 in.) in diameter 
should be 21 times the area of the die and that the 
screw surface of a machine 400 mm. (15.748 in.) in 
diameter should be 39 times the area of the die. 
He gives the practical size for brick and roofing 
tile machines as a screw diameter of 300 to 450 
mm. (11.81 to 17.716 in.). 
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MODULAR MASONRY * 


By FREDERICK HEATH, JR. 


ABSTRACT 


Modular planning is a means for coérdinating the dimensions of masonry units and 
other stock building materials for efficient assembly. 
Architects favor a simple 8-inch module. 
laying brick, with and without cutting, indicate that from $2.00 to $6.00 per M might 


posals is given. 
be saved through modular céordination. 


Introduction 

The depression has stimulated much critical 
and revolutionary thinking about building con- 
struction. This has been particularly true for 
prefabrication and the radically new materials 
and methods. Pioneers of these new products 
make disparaging remarks about brick masonry, 
reminding us that walls are still built brick on 
h:ick by the same laborious methods as used in 
ancient Egypt. In a recent publication of the 
American Society for Testing Materials, Bur- 
chard! glorifies the possibilities for metals, syn- 
thetics, and glass, but makes the following pre- 
dictions for brick and stone: 


Brick, it seems to me, and I say it with regret, wages a 
losing battle in modern housing. My regret lies in the 
beauty of brick. When well and thoughtfully used it has 
been responsible for some of the noblest architecture the 
world has ever known. It will, of course, persist for people 
who can afford it. But we shall not much longer be pa- 
tient with its small subservience to the machine, its inac- 
curacies, its laborious installation. Modern houses de- 
mand more insulation than it affords, they will not accept 
it for wall finishes inside, they ask for more light and not 
for more opacity. 

The same conclusions may with even greater force be 
It is costly and hard to work and falls 
Even the great 


applied to stone. 
outside the price capacity of most of us. 
strides that have been made in producing synthetic stones 
offer no promise. The time may soon come when bricks 
and stones, if used at all, will appear as decorative panels, 
spots of unusual texture and color in a world of shimmering 
metals and glass and softly polished wood. 


While the brick industry will not accept such 
dismal prediction for its future, it must recognize 
the harmful effects of such propaganda. It is in- 
sufficient to answer that the new products are yet 
unproved and that the prefabrication methods 
have yet to produce the desired low cost claimed 
for them. There is a sufficient element of truth 


* Presented at the Annual Meeting, American Ceramic 
Society, Columbus, Ohio, April 1, 1936 (Structural Clay 
Products Division). Received July 17, 1936. 

1 John Ely Burchard, ‘‘The Réle of Materials in Mod- 
ern Housing,” read before the 38th Annual Meeting of the 
A.S.T.M., Detroit, Mich., June, 1935 


A brief history of different pro- 
Time-motion studies of 


in some of the claims of inefficiency of brick ma- 
sonry to justify careful examination of any means 
or device that might tend to reduce brick construc- 
tion costs. 


Il. Modular Planning 

The governing principle in practically all the 
different schemes of prefabrication is the use of a 
module for planning the structure as a whole. 
Whatever module is employed in the plan is used 
also in the dimensioning of the sectional elements. 
It is this coérdination of dimension between stock 
elements and the plans which makes prefabrica- 
tion feasible. 

The moduli used in the different prefabrication 
systems are of the order of two to four feet. Be- 
cause a large module imposes so many restrictions 
in design, the idea has not received much endorse- 
ment from architects. It is recognized, however, 
that the assembly of modular materials in accord- 
ance with a modular plan possesses inherent effi- 
ciency. A module small enough to permit rea- 
sonable latitude in design is a logical step toward 
reducing the cost of construction. The employ- 
ment of a module based on simplified brick di- 
mensions does appeal to architects as a practical 
means for coérdinating the dimensions of stock 
building materials for efficient assembly. 


(1) Existing Standard Dimensions Conflict 

Because brick masonry dimensions have neces- 
sarily varied in accordance with varying thickness 
of joints, no uniform brick masonry dimensional 
standards exist. Masonry building is a tailor- 
made process with most of its elements specially 
designed and made to order. The assembly of 
heterogeneous elements involves costly waste of 
time and materials.2, The inaccuracies are usually 
compensated by the cutting and fitting of brick, 
which contributes neither to high quality nor low 
cost of brickwork. 


2 Fred T. Heath, “A Standard Unit of Dimension for 
Masonry,’’ 
(1929). 
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In recent years, for sake of simplicity, stock 
glass sizes have been disregarded and certain types 
of steel windows have appeared in masonary-open- 
ing dimensions that are multiples of six inches, 
such as 3 feet, 3 feet 6 inches, 4 feet, etc. A radi- 
cal change in the size of brick would be necessary 
if it were to space in multiples of 6 inches. Lead- 
ers of the steel window industry have expressed a 
willingness to modify the dimensions of stock 
windows so that they will be coérdinated with 
brick dimensions that approximate present prac- 
tice, provided brick dimensions recommended for 
most buildings are simplified and standardized. 

Aside from the relationship of brick to other 
building products, there are many instances where 
brick must be wastefully cut so that it will bond 
with itself. This is particularly true in pattern 
bonds and soldier courses where the length of the 
brick is related to the thickness. A soldier course 
is frequently used for decorative effect over the 
lintel of an opening. These brick on end are al- 
most invariably too long and must be clipped to 
correspond with three courses of brick as normally 
bedded. 


(2) Opportunity for Brick 

Instead of allowing our industry to become the 
victim of harmful propaganda, it has the oppor- 
tunity to become an aggressive leader in codér- 
dinated construction methods that will make for 
increased building efficiency and lower cost. 


(3) National Masonry Opening Committee 

In 1929, the steel window industry met at 
Washington under the auspices of the Division 
of Simplified Practice to get simplified masonry 
openings, 3 feet, 3 feet 6 inches, 4 feet, etc., pro- 
mulgated as a national standard. The meeting 
brought forth the realization, however, that such 
dimensions were not brick dimensions. Those 
present expressed a desire for codrdination of the 
basic dimensions of stock building materials. A 
national masonry opening committee, with LeRoy 
E. Kern of the American Institute of Architects 
as chairman, concluded that the proportions of a 
brick should be rectified so that, when including 
the joint, the width should be exactly one-half 
the length and the thickness one-third the length. 

The proposal for codrdination was submitted 
to the face-brick group and to the Common Brick 
Manufacturers Association at their 1930 meetings. 
Mr. Kern made the suggestion of a brick 2!/2 by 
4 by 81/2 inches. Such a size, laid up in one-half 


inch joints would have wall dimensions 3 by 4!/2 
by 9 inches, thus making the width one-half the 
length and the thickness one-third the length. 
The resulting masonry dimensions had compara- 
tively few fractions, and, as such, seemed a simple 
and logical basis for size determination of win- 
dows and other products, and were acceptable as 
such to the other industries. 

This specific illustration of a modular size 
proved to be unfortunate. The brick was so 
much larger than brick being made that the many 
problems to be overcome in making such a change 
loomed as insurmountable. 


(4) Syracuse Investigation 

The architects of Syracuse, N. Y., investigated 
modular codrdination for masonry products, win- 
dows, and doors. They favored a module of 8 
inches to determine one brick stretcher, two 
headers, or three courses. Inter-industrial stand- 
ardization was indorsed by the Central New York 
Chapter of the American Institute of Architects, 
referred to the American Institute of Architects, 
and was approved by the latter group in May, 
1934. 

Ultimately, the National Bureau of Standards 
made a proposal which seems to be a com- 
promise between enforcement of existing brick- 
size standards and accomplishment of codrdina- 
tion. This was done by the suggestion that the 
tolerance for thickness of brick be increased to 
permit brick to average 2!/; inches thick, instead 
of the present 2'/, inches. When laid in !/:-inch 
joints, this accomplished the desired perfection of 
proportion between length, width, and thickness. 

The National Bureau of Standards published a 
circular which included a table of proposed brick- 
masonry dimensions.* These were based on the 
principle of one stretcher, a brick length plus a 
1/>-inch joint; or two headers, two brick widths 
plus two '/s-inch joints; or three courses, three 
brick thicknesses plus three '/2-inch joints, equal- 
ling 8'/2 inches. This proposal lacked the one 
feature which seemed to be of strongest appeal, 
1.e., Simple dimensions without fractions. 

It would be impractical and undesirable to ad- 
here rigidly to a 1/s-inch mortar joint for all types 
of brick. The dense uniform brick adapt them- 
selves to much thinner joints, sometimes as nar- 
row as '/,inch. There are many brick that are so 
rough and irregular that a '/-inch joint is desir- 


3 Mimeographed Circular, No. 071134, issued July, 
1934. 
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able and necessary. The architects recognized 
the trend toward slightly narrower joints so es- 
sential to insure water-tight masonry. The use 
of joints approaching */s; inch seems to prevail 
where 1/2 inch was formerly used. 


(5) Syracuse Conclusions 

Syracuse brick manufacturers recognized that 
to make the effort to standardize vertical dimen- 
sions at three courses to eight inches would not in- 
volve any change in the thickness of their brick. 
The cutters for their wire-cut brick would not 
have to be changed. Reduction of die opening 
was a comparatively simple matter, involving no 
new expense, since dies had to be replaced fre- 
quently. There appeared to be manufacturing 
economies for this smaller brick. A few more 
would be required for each job, yet the change 
would be so slight as not to necessitate any change 
in price per thousand. Shipping costs would be 
reduced. The Syracuse survey had proved that 
the 8-inch modular brick met with approval of 
architects, a paramount consideration to insure 
the successful progress of the change. There 
would be little difficulty in the transition from the 
present standard to the new brick, because the 
two would be interchangeable in thickness. 

With this practical conception of a modular 
brick size, it was somewhat disappointing to learn 
of the suggestions by the Bureau of Standards for 
a larger brick. Cutters would have to be changed 
to produce a brick 21/; inches thick. The thicker 
brick would not be suitable for matching existing 
brickwork, whereas the S-inch modular size would 
serve this purpose. Instead of manufacturing 
economies, there would be added cost in making 
a larger brick. Fewer brick would be required 
for each job, yet again the change would be so 
slight as to make it difficult to establish an in- 
creased price per thousand. Shipping costs would 
be increased. The transition period of trying to 
introduce the new size while disposing of stocks of 
the present size involved far greater duplication of 
stocks because of the difference in brick thickness, 
the important dimension of every brick. 

Willard H. Bennett,‘ President of the Syracuse 
Architectural Club, made the following statement 
concerning brick dimensions: 

If the value of the modular system be admitted, the 
next step is to determine the unit which will achieve the 


4W. H. Bennett, ‘“Modular Masonry and the Small 
House,” Architecture, 69 [10] 215 (1934). 


best results. Brick, block, sash, and other material manu- 
facturers are all anxious to adopt a unit which will cause 
the least disruption to their own processes of manufacture. 
One agency now investigating this question is advocating 
a module based on the present theoretically standardized 
brick size. But, with actual brick sizes varying according 
to type of brick and locality of manufacture, is any pro- 
nounced advantage to be gained either by the brick manu- 
facturers or the construction industry as a whole, by the 
adoption of a unit which retains the present minute frac- 
tional dimensions, cumbersome to use and a constant in- 
vitation to error? Is it not more logical to adopt a unit 
based on even inches as is given herewith, which will be 
infinitely easier to work with, greatly reduce the chance of 
error, simplify every branch of practice, and finally, which 
will not penalize one manufacturing industry for the benefit 
of another? 

The American Institute of Architects at their last con- 
vention adopted a guarded resolution endorsing standardi- 
zation of materials, but did not suggest any definite pro- 
gram or take action toward formulating one. If, as seems 
quite probable, some sort of modular system is to be 
adopted, the architects, as a national group, are missing a 
great opportunity to serve the building industry, and them- 
selves as well, if they do not investigate and present some 
constructive suggestions along that line. Interested in no 
one material, but as coérdinators of all materials, they are 
best qualified to bring to this problem the unbiased deci- 
sions and technical knowledge to assure its ultimate suc- 
cess. 


(6) Inertia to Change 

It seems that there has been very little actual 
support found anywhere for the second proposal 
advanced by the Bureau. Positive opposition to 
a thicker brick was encountered at Chicago. 
End-cut brick of that locality are handled in pairs 
by the workmen. When a brick is more than 2!/, 
inches thick, the workmen have difficulty in 
grasping them and it interferes with their piece- 
work operations. This is of such importance to 
these workers that through their union organiza- 
tion they are privileged to fine the manufacturer 
$500 whenever the dies are allowed to wear to the 
extent that the brick exceed 2'/, inches in thick- 
ness. 

The efforts of the Bureau in behalf of codrdina- 
tion have not yet been fruitful in tangible results. 
The effort has awakened a consciousness of the 
need for size standards for stock building mate- 
rials. The statement is now frequently made 
similar to the thought as expressed by Sayloré 
several years ago in his published diary: 

Building, in spite of all of our efforts toward standardi- 


zation, is still in the tailor-made stage, requiring cutting 
and fitting of too many units, whereas such cutting and 
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fitting should be no more necessary in building than in the 
assembly of an automobile. 


(7) New England Investigation 

One hundred New England architects have 
been interviewed about the size of brick. Ninety- 
i five indicated their choice for the modular stand- 
ons ard preferred by the Syracuse architects. Several 
| New England brick manufacturers, consequently, 
are Offering brick approximately 7°/; by 3°/; by 
2'/, inches suitable for 8-inch modular dimensions. 


Ill. Cost of Modular Brickwork 


Studies have been undertaken to indicate the 
potential savings where brickwork has been 
planned to eliminate the cutting and fitting of 
brick. Experiments were conducted in the lay- 
ing of two piers, one an 8-inch wall just two brick 
or 16'/2 inches long, the other an 8-inch wall 18 
inches long. The 18-inch wall necessitated two 
cut brick in each course. Both piers were car- 
ried to a total height of twenty-four courses. 
Two sets of piers were constructed at the Wor- 
cester (Mass.) Boy’s Trade School, one by an 
advanced student, the other by the mason in- 
structor, Austin A. O’Toole. Similar walls were 
built by an experienced mason at the Engineering 
Experiment Station of the University of New 
Hampshire. 


TABLE I 
MotTIon ANALYSIS IN SECONDS 


Instruc- 


Operation Student tor Mason 
Bed and lay brick (per brick laid) 23.7 20.4 23.3 
Plumb, line, and level (per course 
ae corner) 26.7 5.0 9.9 
aS Joint and slush (per exposed brick 
laid) 6:3: 13.7 
Cut brick (per brick cut) 31.0 23.5 16.6 
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IV. Conclusions 
No general conclusions are justified without 
more exhaustive time-motion studies on many 


different details of construction. Averaging the 
time of the three masons, however, and computing 
wall costs on the assumption that the combined 
wage of a mason and helper is $15.00, that brick 
cost $18.00 per thousand, and that mortar $4.00 
per thousand brick, it is found that the walls with- 
out cut brick average 65.2 cents per square foot, 
while those with cut brick average 79.2 cents per 
square foot of wall surface. In other words, for 
this particular detail of construction, to cut brick 
increases the wall cost 21.5%. 

Studies based on reasonable assumptions in- 
dicate that small changes in the size of brick have 
relatively small effect on wall cost. Minor 
changes in wall thickness appear to be an impor- 
tant factor in wall cost. Even though the 8-inch 
modular brick is smaller than the S'/2-inch modu- 
lar brick, the wall with the smaller brick appears 
to be 2.2% cheaper. A wall of nominal 8-inch 
thickness is actually '/. inch thicker when built of 
the larger brick than when built of the smaller 
The economies of the larger size brick do 
1/5 inch 


brick. 
not overcome the handicap of a wall 
thicker. 

The significance of this study might be summed 
up in the conclusion that on average brickwork 
from $2.00 to $6.00 in the cost of laying a thou- 
sand brick might be saved through intelligent use 
of modular planning. This would seem to be a 
major economy and one which might be realized 
through coéperative effort with the architectural 
profession. 
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ACTIVITIES OF THE SOCIETY 


ENAMEL DIVISION PROGRAM FOR 1937 


Preliminary Outline 


The six topics chosen by popular vote for round-table 
discussion by the Enamel Division at the Thirty-Ninth 
Annual meeting of the Society are (1) shore-lines, (2) 
black edging, (3) hair-lines, (4) adherence defects, (5) 
cover-coat blisters, and (6) copper-heading. 

Four discussion leaders for these topics have been ob- 
tained: FE. C. Greenstreet, Standard Gas Equipment 
Corp., Baltimore, Md., who will lead the discussion on 
“‘Hair-Lines’’; T. D. Hartshorn, Lindemann-Hoverson 
Cc., Milwaukee, Wis., ‘‘Copper-Heads”’; F. L. Michael, 
General Electric Co., Schenectady, N. Y., ‘‘Shore-Lines’’; 
and E. C. Aydelott, Benjamin Electric Co., Des Plaines, 
Ill., ‘“Cover-Coat Blisters.” 

Seventeen papers have been promised with four more 
under consideration. The titles of nine of these are as 
follows: 

(1) ‘Comparison of Frit Composition as Calculated 
from Batch Weights and Determined by Analysis: (1) 
Sheet-Iron Ground Coats,’’ by Emerson P. Poste, Con- 
sulting Chemical Engineer, Chattanooga, Tenn. 

(2) “A New Method for Testing Acid Resistance of 
Enamels,” by E. E. Bryant, Ferro Enamel Corp., Cleve- 
land, Ohio. 


(3) ‘‘The Effect of Manganese, Nickel, and Cobalt upon 
the Adherence and Reboiling Properties of a Ground- 
Coat Enamel,’’ by E. E. Howe and R. L. Fellows, Chicago 
Vitreous Enamel Product Co., Cicero, IIl. 

(4) ‘“‘A Study of the Metallographic Characteristics and 
Enameling Qualities of Certain Cast Irons,’’ by R. B. 
Schaal, Ferro Enamel Corp., Cleveland, Ohio. 

(5) ‘Use of the Water Elutriator in Addition to Screen 
Tests in Determining the Fineness Distribution of Milled 
Enamels,” by L. A. Lang and R. L. Fellows, Chicago 
Vitreous Enamel Product Co. 

(6) “The Effect of Enamel Composition on the Chipping 
of Porcelain Enamels,’”’ by J. E. Rosenberg and A. Langer- 
man, O. Hommell Co., Pittsburgh, Pa. 

(7) “Setting-Up of Acid-Resisting Enamels,”’ by J. E. 
Rosenberg and A. Langerman, O. Hommel Co. 

(8) “Vitreous Enameling in Radiant Tube Furnaces ”’ 
author from The Surface Combustion Co., Toledo, Ohio. 

(9) “Some Factors Influencing Stain Resistance,”’ by 
G. H. Spencer-Strong, Porcelain Enamel and Mfg. Co., 
Baltimore, Md. 

Additional contributors are urged to send in the titles 
of their papers as soon as possible. 


NEW MEMBERS* 


Corporation 

CANADIAN NEPHELINE, LTp., H. R. Deeth (voter), Lake- 
field, Ont., Canada. 

IRONTON FIRE Brick Co., E. F. Myers (voter), Ironton, 
Ohio. 

LOUTHAN MANUFACTURING Co., 
(voter), East Liverpool, Ohio. 

MALLEABLE IRON RANGE CoO., 
Beaver Dam, Wis. 

Mip-West Brick Co., Allen F. Moore, Jr. (voter), Ottawa 
Ill. 

* NATIONAL FIREPROOFING Corp., R. A. Shipley (voter), 
202 E. Ohio St., N.S., Pittsburgh, Pa. 

SrerRA TALc Co., Franklin Booth (voter), 428 Union 
League Bldg., Los Angeles, Calif. 

WALLACE CuiNa Co., Ltp., Wallace B. Wood (voter), Box 
47, Huntington Park, Calif. 

Personal 

ADERHOLD, GEORGE H., Saxonburg Potteries, Saxonburg, 
Pa.; general manager. 

* ALEXANDER, H. WILBUR, 18 E. Woodburn Ave., Day- 
ton, Ohio; ceramic engineer, Frigidaire Corp. 

BLEMKER, JOHN W., 18520 Winslow Rd., Shaker Heights, 

Ohio; Johns-Manville Sales Corp. 


William B. Louthan 


Frank Weber (voter), 


* Indicates former member of the Society rejoining for 
1937. 
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BRAY, KENNETH J., 427 E. State St., Pendleton, Ind.; 
ceramic engineer, National Tile Co. 

BripGces, A. H., Ferramic Industries, Ltd., Hydeway, 
Welwyn Garden City, Herts., England. 

* BupGcE, WiLt1AM E., University of North Dakota, Grand 
Forks, N. Dak.; professor of ceramic engineering. 

CLARK, ALEC W., Wombwell Hall, nr. Barnsley, Yorks., 
England; director, Beatson, Clark & Co., Ltd., Rother- 
ham. 

CREAMER, ANSEL S., National Bureau of Standards, Wash- 
ington, D. C.; assistant chemist in ceramic research. 

* ELosuA, BERNARDO, Apartado 360, Monterrey, N. L., 
Mexico; general manager, Ladrillera Monterrey, S. A. 

FERGUSON, ROBERT L., 1504 Sharp Bldg., Lincoln, Nebr.; 
president, Yankee Hill Brick Mfg. Co. 

* FRENCH, GORDON E., 173 Cameron St., Rochester, N. Y. 

ForeEsTER, W. G., Veritas Firing System Co., P.O. Box 
974, Trenton, N. J.; manager. 

GLEAVES, WILLIAM H., 100 Courtland St., Lansdale, Pa.; 
owner, Colonial Pottery Studio. 

GUIGNARD, C. G., Box 480, Columbia, S. C.; 
Guignard Brick Works. 

HELLER, JOHN T., Ewing, Ind.; superintendent, Jackson 
Brick and Hollow Ware Co. 

* Kurz, WALTHER, Newell, Pa.; chemist, General Chemi- 
cal Co. 


president, 
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*Lapoo, R. B., 42 Huntington Rd., Newton, Mass.; 
consultant, Canadian Nepheline, Ltd. 
LECHNER, ERNEST A., Pittsville, Wis.; 

treasurer, Wisconsin Artware, Inc. 

* McCo.Liom, PERRY C., Metal & Thermit Corp., Car- 
teret, N. J. 

Macnus, E. W., 206 Bank St., Burlington, Vt. 

* Moore, Dwicut G., Ceramic Division, National Bureau 
of Standards, Washington, D. C.; junior ceramic tech- 
nologist, Enamel Division. 

Moore, RIcHARD S., Harbison-Walker Refractories Co., 
Farmers Bank Bldg., Pittsburgh, Pa.; sales department. 

NEEL, Miss Byrp M., Bradford Woods, Pa.; instructor 
in pottery and modeling, Pittsburgh Public Schools. 

Pappock, LAuRAS., Blue Hill, Maine; potter. 

* PEARCE, R. MELVILLE, General Electric Co., Schenec- 
tady, N. Y. 

* PURCELL, BURNETTE, Northwestern Terra Cotta Corp., 
1750 Wrightwood Ave., Chicago, III. 

RUSSELL, WILLIAM H., Johns Hopkins Hospital, Balti- 
more, Md.; occupational therapist. 

Rust, V. N., 3601 Santa Fe Ave., Los Angeles, Calif.; 
superintendent, Glass Containers, Inc. 

Scony, N. R., Scohy Sheet Glass Co., Sistersville, W. Va.; 
secretary. 

S1xt, LAWRENCE F., 36 Clio Ave., Buffalo, N. Y.; ceramic 
engineer, Electro Refractories & Alloys Corp. 


secretary and 


* SONDLES, MERRILL C., Paden City Pottery Co., Paden 
City, W. Va.; vice-president. 

Swartz, Mrs. CARRIE TEALE, Hotel Mohawk, 379 Wash- 
ington Ave., Brooklyn, N. Y.; corresponding secre- 
tary, New York Society of Ceramic Arts. 

* TILLOTSON, CLIFFORD, 3363 Fruitland Rd., Los Angeles, 
Calif.; president, Tillotson Clay Products Co. 

TORNO, RALPH F., 2910 Harvard Ave., Cleveland, Ohio; 
ceramist, McGean Chemical Co. 

WALDSCHMIDT, MILTON H., 873 Ebner St., Columbus, 
Ohio; plant inspector, Ohio State Highway Dept. 

WILLETTS, PAuL G., Jr., Hartford-Empire Co., Box 1620, 
Hartford, Conn.; ceramic engineer. 

Wiison, ASHLEY F., 259 South Mountain Ave., Montclair, 
N. J.; president, Central Stamping Co. 

* WorMAN, EvGENIE A., 4809 Beach Drive, Seattle Wash. ; 
instructor in pottery, School of Art, University of 
Wash. 


Student 


Foote, Ear H., Virginia Polytechnic Institute. 
GREEN, ROBERT L., University of Pittsburgh. 

Kora, Yosuio, Ohio State University. 

Licntic, Miss LEAH M.., Cleveland School of Art. 
QuIRK, JOHN F., Ohio State University. 

SCHOEPPEL, NORMAN, University of Illinois. 

SPEIL, SIDNEY, Massachusetts Institute of Technology. 


MEMBERSHIP WORKERS’ RECORD 


Corporation 
C. E. Bales 1 
T. S. Curtis 1 Office 4 
H. R. Deeth 1 — 
C. W. Gerster 1 Total 8 
Personal 
R. E. Birch 1 W. N. Harrison ] 
W. F. Rochow W. V. Knowles 1 
R. M. Bowman 1 J. T. Robson 1 
J. L. Carruthers 2 G. E. Sievert 1 
G. S. Diamond 3 V. H. Waite 1 
F. C. Flint 1 Office 23 
M. L. Fosdick 1 2 
R. E. Hanna 1 Total 38 
Student 

A. I. Andrews 1 
J. L. Carruthers 1 J. W. Whittemore 1 
Mrs. A. R. Dyer 1 Office 1 
F. H. Norton 1 _ 
Alexander Silverman 1 Total 7 

Grand Total 53 


39th ANNUAL MEETING OF THE 
SOCIETY 
Date: March 21-27, 1937 
Place: Hotel Waldorf-Astoria, New York, N. Y. 
Technical Sessions: Monday, March 22 to Thursday 
March 25, inclusive. For General Outline of Annual 
Meeting Schedule, see The Bulletin for December, p. 


448; notice of special room rates p. 433 of the same 
issue. 

The February Bulletin will contain information on the 
meeting. 


The March Bulletin will contain the complete Program, 
with abstracts of all papers listed and committee 
reports. 


Notice to New Members 


Many new members are joining the Society, and they are 
particularly urged to attend the New York Meeting. 
They will profit not only from the valuable information to 
be disclosed in General Sessions and Division Meetings but 
also in the fellowship and friendliness characteristic of the 
American Ceramic Society Annual Meetings. 
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ROSTER CHANGES DURING 
DECEMBER * 


Personal 


DELANGRE, MAuvurRIce, 3, Avenue St. Honoré d’Eylau, 
Paris 16, France. (Valenciennes (Nord)) 

GREEN, ALLEN P., JR., 203 West Boulevard, Mexico, Mo. 
(New York, N. Y.) 

HosteEtTTER, J. C., Hartford-Empire Co., Box 1620, Hart- 
ford, Conn. (Corning, N. Y.) 

IRVINE, W. ARTHUR, 551 Mossom Road, Toronto, Ont., 
Canada. (Falkirk, Scotland) 

Matscu, WERNER, 1611 Michigan Ave., Miami Beach, 
Fla. (Belmar, N. J.) 

RIeEDE, Mrs. FRED, Diamond Fire Brick Co., Canon City, 
Colo. (Depue, III.) 

Rusorr, SAMUEL, Hampden Grinding Wheel Co., Spring- 
field, Mass. (Tiffin, Ohio) 

SCHNEIDER, HENRY R., Consolidated Feldspar Corp., P.O. 
Box 346, Rochester, N. Y. (Micaville, N. C.) 

SCHROEDER, FRED W., 1030 Macon St., Pittsburgh, Pa. 
(Mexico, Mo.) 


* Address in parentheses is the old address. 


NEW BOOK ON GLASS AVAILABLE TO 
SOCIETY MEMBERS 


Members of the Society will be interested to learn that 
special rates have been arranged for the purchase of the 
book by Hans Jebsen-Marwedel on glass defects (Glas- 
technische Fabrikationsfehler). Orders for this book 
should be forwarded to the Secretary of the American Ce- 
ramic Society. An excellent review of this book by S. R. 
Scholes has been published in Ceramic Abstracts, 20 [1] 
16-17 (1937). 

The following letter from Hirschwaldsche Buchhandlung 
was sent to the Secretary of this Society on November 27, 
1936: 

“We are in a position to send you the book with the 
usual 25% export discount. Furthermore you are en- 
titled to an additional discount of 20% as a member of the 
German Society of Glass Technology so that the price of the 
book to you will be but $11.75 (that is, if you send money; 
if a bank draft is sent add 50¢). 

“If you have additional demand for professional litera- 
ture, please write us and we shall serve you gladly. 

“In granting you the export price we must make the 
stipulation that payment be made either in your currency, 
in free RM, or on an exchange account. We are 
adding but half of the postage which is from 3 to 5% of 
the amount of the bill.” 


NECROLOGY 
F. A. SEBRING 


F. A. Sebring of Sebring, Ohio, died on November 23, 
1936, in Cleveland, Ohio, at the age of seventy-one years. 
His death was caused by coronary thrombosis. The 
members of the Society will learn with regret the passing 
of Mr. Sebring. 

He leaves a brother, E. H. Sebring, of Sebring, Fla., 
as the only surviving brother of the six who came to Se- 
bring, Ohio, in 1899 and developed a pottery center out of 
the swamp site which they purchased. 

Frank A. Sebring was born July 20, 1865, in Vanport. 
Beaver County, Pa., the fourth of the brothers. His 
parents moved to East Liverpool, Ohio, when he was about 
five years old and he resided there until the brothers built 
their first pottery in 1900 at East Liverpool. 

The first business enterprise of the brothers was a 
grocery store which they started in East Liverpool in 1885. 
They operated this for two years before entering the 
pottery industry with the purchase of the old Agner 
Foutts plant, East Liverpool. This they operated at the 
Sebring Pottery Company until 1900 with Frank A. Se- 
bring as president. They built a second pottery in the east 


end of the city in 1897. This was known as the Klondike 
plant and more recently was operated by the Smith- 
Phillips Company. 

Frank and George Sebring moved part of their interests 
to East Palestine in 1892, taking over the old East Palestine 
Pottery Company. They built the Ohio China Company 
there three years later. 


Frank Sebring was also associ- 


Frank A. Sebring 
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ated with development of the industry in other cities, 
becoming associated with E. J. Owen in the founding of the 
Owen China Company, Minerva, Ohio, in 1902, and with 
Bradshaw Company in another pottery at Niles in 
1910. He and his family bought the Salem China Com- 
pany in 1915. 

The first plant built in Sebring was known as the Oliver 
China Company, later being sold to George Sebring, then 
to E. H. Sebring, and finally becoming the present Royal 
China Company. 

Frank Sebring was the founder of the next plant built 
there, the Sebring Pottery Company. Construction of 
the French Pottery by O. H. Sebring followed. The 
Limoges Pottery was then started by Frank Sebring and 
the newest plant of the group, the Saxon, was built by Fred 
Sebring. 

In 1899, the town was officially opened and then came 
the original settlers. They did not move into shacks and 
log cabins, but found new modern homes awaiting 
them in this model community. 

The Sebring success has been founded upon a refusal 
to be anything but modern. It was the secret that the 


J. T. LITTLETON IMPROVES 


J. T. Littleton continues to improve. This is the good 
New Years news which may be conveyed to his many 
friends in the Society. Critically injured in an automobile 
accident last spring, Dr. Littleton’s recovery has been little 
short of miraculous, and the following letter, written on 
December 7, 1936, from Dr. Littleton himself relates of 
his present condition. 

“The skin grafting has been practically all done and is all 
covered except about 3 square inches which may have to 
be done again, but this is so simple that it can be dis- 
counted. The large pocket in my hip has not been healed 
since there is still a slight drainage. As soon as this drain- 
age stops, which should be somctime within the next three 
weeks, the surface of this hole can be freshened and the top 
drawn together with adhesive tape so that it will heal. 
The skin grafting had to be done ahead of this work as it 
needs something to which to fasten adhesive tape. 
As far as any one can tell the abdominal condition is cured, 
but they were afraid to be hasty in that matter because 
if the tears were not healed my former trouble would 
occur and work would need to be done all over again. 
Their promise is that this work will be done some time very 
soon after Christmas. Whether they mean it or are stall- 
ing me along I do not know. At any rate I am planning 
to do about two hours work a day in the office until such 
time as some more surgical work can be done. I have 
gained about 60 pounds from my low-weight point and I 
am almost up to normal. In other words, my condition 
is very good indeed, and even though I do not know when 
the other surgical work will be done there is nothing 
whatever in it to cause me any anxiety.’’—J. T. LITTLETON 


NoricE TO MEMBERS: 


five brothers used to resuscitate a moribund and aban- 
doned pottery back in East Liverpool, and it was this de- 
sire for modernity which led Frank A. Sebring to build 
his city on the plain. 

In his son, Charles L. Sebring, this same trait is strong. 
His entire business career, more noticeably in the period 
during which he has been at the head of this organization, 
has been marked by a singular attitude of open-minded- 
ness toward all innovation. 

Frank Sebring also pioneered in bringing the pottery 
industry to Alliance, Ohio, moving his plant in Niles to 
that place. It is now the Leigh Pottery. 

At the time of his death he was president of the Limoges 
China Company, and chairman of the Board of Directors 
of the Sebring Pottery Company and the Salem China 
Company. 

Survivors include his brother, two sisters, one son, three 
daughters, nine grandchildren, and one great grandchild. 

The members of the Sebring family have been actively 
identified with the American Ceramic Society for nearly 
thirty years. In recent years, Charles L. Sebring has 
represented the Art Division as Trustee. 


ENAMELERS ROUND-TABLE CONFERENCE 
The first annual Enamelers Round-Table Conference 
to be sponsored by the Porcelain Enamel Institute, will be 
held in May, 1937, at the University of Illinois. 
Preliminary plans developed by F. E. Hodek, Jr., of the 
General Porcelain Enameling & Mfg. Co., and vice- 
president of the Institute in charge of the new project, 
and his committee, indicate that the Conference will meet 
for three days and include discussions of enameling prob- 
Enamel forums 


lems of interest to the entire industry. 
and short courses formerly conducted by Ohio State Uni- 
versity, the University of Illinois, and the Ferro Enamel 
Corporation are to be discontinued in favor of the Insti- 
tute Conference. 

In addition to the general sessions, which will be all- 
industry round-table discussions, the outline for a tenta- 
tive program shows that the Conference will be divided 
into sectional groups which will discuss problems pertain- 
ing to the enameling of cast iron, sheet metal, and hollow- 
ware. 

Following the registration on the first day, there will be 
an ABC enameling discussion under the chairmanship of 
R. M. King, Ohio State University. A. I. Andrews of 
the University of Illinois will lead the discussion. On the 
second day, general sessions will be held in the morning 
and the cast-iron, sheet-metal, and hollow-ware sections 
will meet in the afternoon. The third day will be de- 
voted to general sessions. 


Members of the Society can secure reprint copies of ‘‘Rules for Presentation of Papers at 


Technical Sessions of the American Ceramic Society,’’ which appeared in The Bulletin for December, 1936, pages 440-42. 


Address requests to the American Ceramic Society, 2525 North High St., Columbus, Ohio. 
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COMMUNICATIONS—CERAMIC HISTORY 


WILLIAM H. BLOOR 


Editorial Foreword* 

There was not at first nor is there now any intent to 
present the history of the whiteware industry in America. 
That which follows was taken from accredited published 
sources without attempting to harmonize or to justify 
the material. 

Bone and soft paste ‘‘china’ 
States prior to the War of the Revolution, indeed, one and 
It is surprising that, although 


were made in the United 


one-third centuries ago. 
as early as 1870 and for several years subsequently white- 
ware of all sorts were made in Philadelphia, Jersey City, 
New York, and other eastern places, porous white table- 
ware was produced in East Liverpool before it was made in 
Trenton and that a Trenton potter came to East Liver- 
pool to induce whiteware potters (James Taylor, Henry 
Speeler, and William H. Bloor) to move to Trenton. 

John Spargo, in his admirable book, Early American 
Pottery and China, missed the activities of William H. 
Bloor and his influence on the production of white table- 
ware of moderate costs and quality which met the ability 
of Americans generally to buy. Beyond this important 
contribution by Mr. Bloor, there is no intention at this 
time to give special emphasis to him and his work 


Imgortant Early Dates in Production of Whiteware! 


1671 John Dwight, England (patented porcelain fluxed 
with glass) 

1695 M. Chicanneau, France (soft paste porcelain) 

1710 John Frederic B6ttger, Germany (hard porcelain) 

1749 Thomas Frye, England (patented bone china) 

1768 William Cookworthy, England (patented ‘‘hard 
paste porcelain’’) 

1769 Gousse Bonnin, Philadelphia, Pa. (bone china) 

1789 John Curtis, Philadelphia, Pa. (queensware) 

1799 William McFarland, Cincinnati, Ohio (earthenware) 

1800 Josiah Spode, England (began production of bone 
china) 

1801 James and Robert Caldwell, Cincinnati, Ohio 
(earthenware) 

1808 Alexander Trotter, Philadelphia, Pa. (queensware) 

1809 Thomas Vickers & Sons, Downington, Pa. (queens- 
ware) 

1810 Daniel Freytag, Philadelphia, Pa. (earthenware 
and bone china) 

1816 Dr. Mead, New York, N. Y. (hard paste porcelain) 

1816 Abraham Miller, Philadelphia, Pa. (queensware) 

1816 David G. Seixas, Philadelphia, Pa. (cream colored 
earthenware) 

1825 Jersey Porcelain & Earthenware, Jersey City, 
N. J. (hard paste porcelain) 

1825 William Ellis Tucker, Philade!lphia, Pa. (hard 
paste porcelain) 

1829 D.and J. Henderson, Jersey City, N. J. (porcelain) 

1829 Lewis Pottery Co., Louisville, Ky. (cream colored 


earthenware) 


* The editor wishes to acknowledge his appreciation of 
the services of Harold Barth, Secretary of the East Liver- 
pool, Ohio, Chamber of Commerce, in supplying photo- 
graphs and in gathering material for the story of William 
Bloor. 

1 As given by John Spargo in Early American Pottery 
and China. 


Century Co., 1926. 


1830 Smith Fife & Co., Philadelphia, Pa. (porcelain) 

1832 Joseph Hemphill, Philadelphia, Pa. (porcelain) 

1833. American Pottery Mfg. Co., Jersey City, N. J. 
(porcelain) 

1837 Thomas Tucker, Philadelphia, Pa. (porcelain) 

1840 Charles J. Boulter, Philadelphia, Pa. (soft paste 
porcelain) 

1845 Norton and Fenton, Bennington, Vt. (earthenware) 

1846 Edwin Bennett, Baltimore, Md. (queensware) 

1848 Charles Cartlidge & Co., Green Point, L. I. (porce- 
lain) 

1853 Charles Hattersley, Trenton, N. J. (earthenware) 

1853 Astbury and Millington, Trenton, N. J. (sanitary 
ware) 

1853 Charles Kurbaum and J. T. Schwartz, Philadelphia, 
Pa. (porcelain) 

1853 Morrison and Carr, New York City (white granite) 

1854. American Porcelain Mfg. Co., Gloucester, N. 
(soft paste porcelain) 

1857 William Young & Sons, Trenton, N. J. (whiteware) 

1857 George Allen, Philadelphia, Pa. (porcelain and 
Parian ware) 

1858 Southern Porcelain Co., Kaolin, S. C. (porcelain) 

1859 Trenton China Co., Trenton, N. J. (vitrified ware) 

1859 Rhodes and Yates, Trenton, N. J. (white granite) 

1859 Millington, Astbury, & Poulson, Trenton, N. J. 
(whiteware) 

1859 Fenton and Clark, Peoria, Ill. (white granite) 

1860 H. Speeler, Trenton, N. J. (whiteware) 

1860 American Pottery Co., Peoria, Ill. (white granite) 

1861 James Tams and J. P. Stephens, Trenton, N. J. 
(white granite) 

1863 Bloor, Ott, & Booth, Trenton, N. J. (cream ware 
and white granite) 

1863 Coxon & Co., Trenton, N. J. (cream ware and white 
granite) 

1865 Frederick Dallas, Cincinnati, Ohio (common white) 

1865 Trenton Pottery Co., Trenton, N. J. (earthenware) 

1868 Greenwood Pottery Co., Trenton, N. J. (white 
granite) 

1868 James Moses, Trenton, N. J. (earthenware) 

1869 S. M. Kier, Pittsburgh, Pa. (earthenware) 

1869 Astbury and Maddock, Trenton, N. J. (whiteware) 

1870 John Wyllie, Pittsburgh, Pa. (earthenware) 

1870 Knowles, Taylor & Knowles, East Liverpool, Ohio 
(whiteware) 

1870 John Goodwin, Trenton, N. J. (earthenware) 

1870 Thomas Maddock, Trenton, N. J. (sanitary ware) 

1871 Yates, Bennett, & Allen, Trenton, N. J. (white 
granite) 

1874 H. & S. Laughlin, East Liverpool, Ohio (white 
granite) 

1875 Thomas Gray & L. W. Clark, Boston, Mass. 
(white earthenware) 

1876 American Crockery Co., Trenton, N. J. (white 
bisque and granite) 

1876 Morris and Willmore, Trenton, N. J. (Belleek) 


William Bloor and Whiteware’ 

“William Bloor wrote his name into pottery fame in 
1860 when he manufactured his first pieces of whiteware. 
Whiteware had been made previously in Trenton, N. J., 
and in Cincinnati, but never before in East Liverpool. 

“Mr. Bloor was a native of Loiners Square, Staffordshire, 
England, where he was born March 16, 1821. He came to 


* From the Centennial Edition, East Liverpool Review, 
p. 9B, Oct. 6, 


1934. 
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Proposed mural for East Liverpool, Ohio, Federal Building, showing the beginning of pottery making. 


the United States in 1842 after learning the pottery trade in 
England. He came to East Liverpool a little later and 
became associated with William Brunt, who was then 
manufacturing doorknobs. 

“He went to California in 1849 with William Brunt, Jr., 
but returned east in 1854 and a year later located in Tren- 
ton. The firm with which he was connected there began 
the production of whiteware in 1856 but only in a limited 
manner. 

“Three years later Mr. Bloor came back to East Liver- 
pool and took over a large brick structure which he fitted 
for pottery-making purposes and in the next year made 
his first whiteware. The lack of money and enlistment of 
his employees in the Union Army caused Mr. Bloor to 
sell his factory to William Brunt, Jr., in 1862. He then 
enlisted in the Army. 

“At the close of the War he again located in Trenton, 
N. J., but returned to East Liverpool in 1872 to engage in 
the marketing of clays to local manufacturers. 
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“His last pottery venture was with William Brunt, 
Henry Brunt, George Martin, and Samuel Emery in what 
was known as the Brunt, Bloor, Martin & Co., operating 
what later became the Dresden Pottery. Mr. Bloor was 
actively engaged in this plant until his death on May 27, 


Death of William Bloor in 1877° 

“No greater stroke has ever been made at the potting 
interests of America than in the death of this potter, 
known on both sides of the Atlantic. His father before 
him being a practical workman, he was instilled with the 
principles of potting from his youth up and was, without 
a doubt, as we have heard remarked by many, the best 
potter in America. As an employer, he was loved by his 
employees, and as a workman at their side, he was kind, 
helping, social, and genial. 

“He came from England in 1842 and in 1859 purchased 
the works of Woodward & Bleakley at a sheriff’s sale, 
and established the first manufactory of French china in 
America west of Green Point, N. Y. Here he made a 
fine decorated tea set for the members of Riddle Lodge, 
F. & A. M., of which order he was a prominent member. 

“He afterward moved to Trenton, N. J., and in connec- 
tion with Joseph Ott and J. H. Brewer, built the Etruria 
Works at that place. He remained in Trenton until 1870, 
when he came back to East Liverpool and engaged in sup- 
plying the potteries with materials from mines which he 
had discovered and owned in New England, Maryland, 
Missouri, and other points, until the erection of the 
Dresden Pottery (Brunt, Bloor, Martin, & Co.) of which 
firm he was a member at the time of his death. 

‘While at the Centennial Exposition in 1876, he was 
stricken with paralysis, from which he never wholly re- 
covered, although at times he was able to ride down town 
and to the works. He was taken with another stroke, 
which ended in his death. The potting interests loses 
much in the skill, experience, and knowledge acquired by 
Mr. Bloor, and East Liverpool one of her best citizens and 
business men.”’ 


William Bloor in Trenton, N. J.‘ 

“One of Trenton’s early manufacturing potters about 
whom little has been printed, in comparison with other 
pioneers in the business, is William Bloor. His name has 
doubtless been sometimes confused with Brewer, and 
again a good deal of Bloor’s career was spent in East 
Liverpool, Ohio. Quite recently (1934) East Liverpool 

3 From The East Liverpool Tribune, June 2, 1877. 

4 From a Trenton, N. J. newspaper clipping, name and 
date unknown (about 1934). 
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undertook the erection of a Bloor memorial tablet, and it 
may be of interest to Trentonians to learn something more 
about the man as brought out at the unveiling ceremonies. 
Mr. Bloor is said to have manufactured the first whiteware 
in East Liverpool in 1860. Previously he had been in 
California and during the gold excitement ‘“‘made a small 
fortune.’”’ He also had settled for a time in Trenton, 
having been associated with Taylor & Speeler as early as 
1855. This firm made some white granite ware but dealt 
more largely in yellow ware and Rockingham. A silver 
medal was awarded as a recognition of skill and industry 
to Taylor, Speeler, & Bloor in 1856 by the Franklin 
Institute, Philadelphia. 

“Bloor retired from this local firm in 1859 and returned 
to East Liverpool. Here he manufactured, in addition to 
table and hotel ware, many novelties such as vases, mugs, 
and Parian busts of noted statesmen. On the whole, his 
profits amounted to little, however, and the opening of 
the Civil War took many of his employees to the front. 
This doubtless led to his return to Trenton, which at that 
period was America’s pottery center. At all events he 
came here in 1865 and formed a partnership with Ott & 


Booth. The Etruria Pottery was the outgrowth of this 
organization. In 1871 Ott & Brewer, as the firm was then 


known, bought out Bloor, who retired with ample funds 
and we next hear of him (in 1872) prospering at East 
Liverpool. The firm of Brunt, Bloor, Martin, & Co. 
was formed and manufactured an excellent quality of 
whiteware. Two decades of whiteware making, we are 
told, had placed Bloor in a position which was undoubtedly 
far in advance of any Ameri- 
can potter in knowledge of 
this class of ware. 

“While in Trenton, this 
pioneer potter resided on 
Southard Street near 
Ewing.” 


William Bloor Made White- 
ware in 1860° 
“Whiteware, which in a 

broad sense may be con- 
sidered to include cream- 
colored, white granite, semi- 
porcelain, and china or por- 
celain ware, is one of the 
progressive steps in the 
evolution of pottery which 
began with rude earthen- 
ware and ends with fine 
porcelain. In Ohio, the 
transition from the lowest 
to the highest grades re- 
quired time, owing largely to lack of suitable materials 
rather than to lack of knowledge in preparing or of skill 
in making the finer products. 

“The successive stages in the development of whiteware 
in Ohio are marked in a general way by the production of 
red earthenware by William McFarland of Cincinnati 
in 1799; of stoneware by Samuel Sullivan at Zanesville 


8 From Wilber Stout, Bull. Geol. Surv. Ohio [Fourth 
Series], No. 26, pp. 63-64 (1923). 


about 1808; of yellow and Rockingham ware by James 
Bennett at East Liverpool in 1840; and of whiteware by 
William Bloor at East Liverpool in 1860. Since the latter 


James Bennett, first East Liverpool Potter. * 


date, porcelain bodies have been developed for electrical 
goods, tableware, and chemical utensils. 
“Credit for the manufacture of whiteware in Ohio be- 


The Bennett Pottery, the first pottery established in East Liverpool, Ohio.* 


longs to William Bloor, who, with William Brunt, Sr., 
had previously been engaged in making doorknobs at East 
Liverpool. Such ware was not made in an experimental 
way but was produced on a commercial scale and, barring 
the depression caused by the Civil War, the industry would 
undoubtedly have become permanently established in the 
district. 


1s From Bull. Geol. Surv. Ohio, tbid., p. 16 (courtesy of 
Dr. Stout). 
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“When William Bloor and William Brunt, Jr. bought the 
old Woodward, Blakely & Co. plant in 1859, Mr. Bloro 
acquired the south part of the works, a large brick struc- 
ture, which was situated on the southeast corner of Walnut 
Street and High Alley, and which had been used for a 
warehouse and general store. To this he built kilns, an 
engine room, and a claymaking department, and produced 
his first ware in 1860. 

“His product was an exceedingly white Parian ware, 
quite translucent and thoroughly vitrified. Much of the 
product was left unglazed on the outside. The glaze on 
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the interior was exceedingly thin and upon fracture seemed 
to be a part of the body. 

“Much of Mr. Bloor’s ware was decorated with artistic 
designs which were painted by hand. The color scheme 
most used was a light blue background with the figured 
work in clear white. 

““Mr. Bloor operated the plant for nearly three years and 
placed his ware steadily on the market, which is sufficient 
evidence to prove that he made whiteware in a commercial 
way. A large part of the production was taken by trading 
boats which plied on the river. The last shipment of ware 
from the Bloor factory was thus disposed of by Benjamin 
and John H. Burgess. 

“Besides making staple goods and hotel ware, Mr. Bloor 
produced quite a line of novelties, such as vases, mugs, 
fancy dishes, curtain knobs, fancy butter dishes, and 
Parian busts of noted statesmen. The decorations were 
fully set up to the standard and many of them were 
superior to those at present because lithography has left 
so few skilled workmen in china painting. 

‘‘As nearly everything made by Mr. Bloor was cast he 
thus forestalled the present revival in this method of 
producing pottery. 

“The lack of a stable circulating medium in the way cf 
money and the loss of his employees who went to war 
were the main causes which induced Mr. Bloor to close 
the factory and to sell it in 1862 to William Brunt, Jr.’’ 


® Horace Mack, History of Columbiana County, p. 
183, 1879; and data collected by W. A. Calhoun. 

See also M. K. Zimmerman, ‘‘The Pottery History in 
East Liverpool,’’ Crockery and Glass Jour., 99 [25] 116 
(1924); (Fiftieth Anniversay issue). 

H. Ries and Henry Leighton give an interesting account 
of this period in the production of pottery in New Jersey 


Bloor, Speeler, and Taylor in Trenton’ 

The following statistics and historical note were fur- 
nished by C. Hattersley, Esq., one of the pioneers in the 
manufacture of pottery at Trenton: 

“The writer, after traveling over the states of New 
York, Connecticut, New Jersey, Pennsylvania, Delaware, 
and Ohio in search of proper materials and the best place 
for its manufacture, concluded that Trenton, New Jersey, 
was the place, situated as it is between the two great 
markets, New York and Philadelphia. Healthy, and the 
State and abounding with fine clays, and convenient for 
the collection of all other materials, such as coal, kaolin, 
flint, sand, feldspar, bone, etc., by canal or railroad. 

“In East Liverpool, Ohio, where there are a number of 
English potteries and potters, he met with James Taylor, 
Henry Speeler, and William Bloor, and they were so pleased 
with the report given of the clays and advantages of New 
Jersey and the special location of Trenton for the pottery 
business, that James Taylor immediately after came on 
and built the first pottery about the year 1852 for the 
manufacture of yellow ware. Henry Speeler and William 
Bloor came on shortly after and entered into copartnership 
with him. In the same year C. Hattersley built his pottery 
for the manufacture of porcelain door-knobs and trimmings 
on Perry street. Yates & Titus now manufacture on the 
same premises. 

“At the opening of the late war, in 1861, there were in 


Bowl made by W. H. Bloor, presented to the Society by 
Lawrence Bloor, 921 Ohio Ave., East Liverpool, O., a 
grandson of Wm. H. Bloor. 


and Ohio. See History of the Clayworking Industry in the 
United States. John Wiley & Sons, 1909. 


—WILBER Stout, State Geologist of Ohto 
7 From George H. Cook (State Geologist), Geology of 


New Jersey, pp. 685 and 686. Published by the Board of 
Managers, Newark, N. J., 1868. 
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operation but five small potteries, and the wares made were 
chiefly yellow and Rockingham. If the business increases 
at the same ratio, Trenton is destined to be the Staf- 
fordshire of America, and in fifty years hence but little 
ware will need to be imported.” 


Bloor's Industrial Activities in Trenton® 

‘The history of Trenton is interesting from the enorinous 
development of the manufacture in that city within a very 
short space of time. The business was begun in 1852 by 
the firm of Taylor & Speeler. .. . 

“Taylor & Speeler were making white granite in 1856, but 
only to a limited extent, and in connection with yellow- 
ware and Rockingham. .. . 

“The factory is now called the Trenton Pottery Works. 
Mr. Bloor joined the original firm of Taylor & Speeler in 
1854, and retired in 1859... . 

“The Etruria Pottery Company is now working the fac- 
tory built in 1863 by Messrs. William Bloor, Joseph Ott, 
Mr. Booth retired in 1864, and was 
succeeded by G. S. Burroughs, who, in 1865, withdrew 
and made way for J. Hart Brewer. In 1871 Mr. Bloor 
retired, and the firm of Ott & Brewer remained in possession 
until January, 1878, when the Etruria Pottery Company 
was organized. Until 1876 the staple products of the 
factory were white granite and cream-colored ware.”’ 


and Thomas Booth. 


Bloor Sells Formulas to Brunt’ 
Trenton, March 16, 1868 


Messrs. Hill, Brunt, & Co. 
Gentlemen: 

Yours of the 5inst. is duly rec’d and contents noted. 
I am sorry to hear of your misfortune in bad debts but we 
have just passed through two very heavy ones and I 
think it will cause us to be a little more cautious for the 
future. Business with us is good. 

Please find enclosed White Granite Body, C.C. Body, 
and Glazes for the same that I am now using. 

I have ordered fifty tons of clay from South Carolina 
to be delivered in Philadelphia at $16.00 per ton which 

I have got samples 
Any alterations and 


will cheapen our bodies very much. 
and when tried will send results. 
improvements that I make I will keep you posted. 
Respectfully yours, 
WILLIAM BLOOR 
P.S. In regards to us stating any price for Golconda in 
Liverpool it is not so, as we did not know ourselves at the 


time. My birthday 47 years. W.B. 
Granite body No. 1 C.C. body No. 1 
(Pounds) (Pounds) 
6 Golconda 6 Golconda 
10 South Carolina 6 Commerce 
10 Quartz 4 Paducah (or Amboy) 


6 Spar 2 Spar 
10 Stain to one pound 
(360 grains) 
I used the same Glazes for these Bodies as the Body I 


am now using. 
C.C. body (now in use) No. 2 


(Pounds) 
500 Ball Clay (Roberts, South Amboy reduced 5 Ib.) 
325 Quartz (reduced 31/; Ib.) 


$ From. Jennie J. Young, The Ceramic Art, pp. 459,460, 
and 462. Published by Harper & Brothers, New York, 1878. 

9 See also The Potters Herald, Vol. XLI |No. 28, Nov. 12] 
(1936). 


250 Spar (reduced 21/2 Ib.) 
175 China clay (Golconda or any other reduced 14/, Ib.) 


C.C. glaze for C.C. body No. 1 


(Pounds) (Reduced) 
135 Quartz 163/, (Ib.) 
390 Spar 473/, 
250 White Lead 

95 White oxide tinc. 
70 Paris White 83/, “ 
7 oz Stain 7/3 oz. 


Stain for body and glazes 
10 lb. Cobalt 
40 Ib. Quartz 
3 lb. Nitrate Soda 
Pound your soda very fine and mix them well together, 
dry, and calcine top fore bung in Glost kiln and Grind 
well. 
Granite body now in use No. 2 


(Pounds) (Reduced) 
350 American China Clay 31/2 Ib. 
400 Union China Clay ee 
250 South Carolina 21/, “ 
Quartz 
450 Spar 41/, “ 
4 oz. Blue Stain 1 oz. stain 


Fritt glaze for the above No. 1 
(Ib.) 
100 Boracice Acid 
125 Quartz 
30 China Clay 
35 Sal Soda 
Well-mixed together, dry, and passed through a No. 10 
wire seive. It is then ready for calcining on the top of the 
third ring in Glost kiln. Flint your saggers well in the 
following manner. Get a washtub and to every bucket of 
water add 4 ounces of Quick lime then fill the tub with 
Flint until it is very thick then pour into your sagger. 
When you think it has got a good coat empty back in your 
tub and when dry it is ready to put your Fritt in. You 
had no occasion to wad your saggers. You can flint sag- 
gers enough at one time to do your several burnings. 


Fritt glaze 


(Pounds) (Reduced) 
125 Above Fritt 16 oz. 
30 White Ox. Tinc. 33/, oz. 
50 Paris White 61/4 oz. 
100 Flint 121/, oz. 
175 White Lead 22. OZ. 
525  Feldspar 651/s5 oz. 


In making your trials of Fritt you can use a 4” bowl ora 
small plate sagger flinted. 

Wherever I write Flint it is intended for Quartz as it is 
the same thing. 

Trenton, April 16, 1868 
Messers Hill, Brunt, & Co. 
Gentlemen: 

Yours of the 7 inst. is duly rec’d containing plate and 
receipts from Mr. S. C. Hill, Croxall and Rigly and check 
for $100.00 (one hundred dollars) as per agreement for 
instructions in white ware manufacturing. 

I will send a barrel of each kind of all the clay we have 
and their prices per ton in a few days. There has been a 
reduction in the price of South Carolina clay since William 
Brunt was here. I have fifty tons coming to be delivered 
in Philadelphia at $16.00 per ton and I think it a very fine 
article for the price. 

I will send you a piece of ware made of it and the way to 
make it. 

My family is all well and our business is good. 

Respectfully yours, 
WILLIAM BLoor. 
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Trenton, April 25, 1868 

Messers. Hill, Brunt & Company 
Gentlemen: 

I sent you this day five barrels of clay, four of china and 
one of Ball marked as follows: 
M is Golconda $30.00 per ton at mine 
A is American Kaolin Co. 23.00 per ton at mine 
S. C. is South Carolina 16.00 per ton in Philadelphia 
B. is Ball Clay from Rob- 

ertsof South Amboy Ball 8.00 per ton at mine. 

Bennetts & Company at Birmingham have a special 
rate of Freight from the East. I think your Mr. Hill 
could obtain the same by enquiring which would be of 
great advantage to you. 

I forgot to put you in a piece of ware made of Golconda 
and South Carolina, but will send it to you the first op- 
portunity but below please find receipt of it. 


6 pounds of Golconda 10 pounds of South Carolina 
10 pounds of Quartz 6 pounds of Spar 
21/. ounces of Stain, the same I wrote you the receipt of. 
Use the same Granite Glaze for this Body as I sent you the 
last time. It makes a very fine article or ware. Let your 
Biscuit be harder fired than your Glost. 


Let me hear from you. 


Respectfully yours, 
WILLrAM BLoor. 


Beginning of Pottery Making in East Liverpool” 

“James Bennett was an experienced and skilled English 
potter, one of the best craftsmen in his line that the country 
has known. It is said that he arrived in America in 1834, 
finding employment at once under David Henderson of 
Jersey City. He remained there for about three years, 
going in 1837 to Troy, Indiana, to work in the pottery 
established there by James Clews. Forced to leave Troy 
on account of the malaria prevalent there, he went first to 
Cincinnati. Thence he walked all the way to East Liver- 
pool in quest of employment. Finding the clay in the 
locality to be of good quality, he persuaded Kearns and 
Harker to finance a small pottery, and succeeded in getting 
two good men, George Thomas and George Hallingsworth, 
to join him. The first kiln of ware was burned in 1840 
and consisted of mugs, jugs, pans, and other domestic 
utensils of earthenware of fairly good quality... . 

“The success of the Bennett pottery did more than 
gratify the energetic promoter. It gave rise to the most 
active competition. Benjamin Harker, who had helped 
finance the first pottery and had been paid off, decided to 
build a plant on his own land, which held a considerable 
clay bed. His plant was built and began operations in 
1841. ... Finding the competition growing keen and 
having a chance to sell on favorable terms, the Bennetts 
withdrew and moved away.”’ 


Beginning of Tableware in Trenton’’ 

‘The first pottery in Trenton was established, in 1852 
by James Taylor and Henry Speeler, both previously in 
business at East Liverpool, Ohio... . 

“In 1852, the year in which Taylor & Speeler started 
their little pottery, Charles Hattersley built a small pottery 
which he operated only a few months, leasing it to William 
Young & Sons in 1853. They made Rock ngham and com- 


10 From John Spargo, Early American Pottery and 
China, pp. 322-23, 326-28, 330-31. 


mon yellow at first, but soon included whiteware in their 
output.... 

“William Young always asserted that the firm was the 
first to make cream-colored earthenware and the first to 
make porcelain in Trenton, and if the dates given are 
even approximately correct the assertion is hardly to be 
questioned. At about the same time, 1855, Taylor & 
Speeler, the pioneer firm, added the manufacture of white 
granite to its output; and in 1869 Rhodes and Yates 
erected the first pottery built in Trenton for the exclusive 
manufacture of white granite and cream-colored ware.” 


Belleek China Made by Bloor'! 

‘“‘Among the early advances may be mentioned the 
artistic line of Belleek porcelain, made by Messrs. Ott & 
Brewer. The statuary and vases produced by this firm 
gained a national reputation, the importance of which to 
Trenton is frequently underestimated. The original 
Belleek, made in Ireland at the town of that name, was a 
flimsy, fragile ware; but in the hands of the Trenton 
potters, the quality was vastly improved, and in con- 
sequence, an increasing volume of business was brought to 
the place. 

“One of the early improvements was the production of 
a ware that would not craze, following which came the 
introduction of Belleek porcelain by Messrs. Ott & 
Brewer.’’!? 


Bloor's Ware at Centennial Exhibition!’ 

“A display was made at the Centennial Exhibition of 
what was called ‘Ivory Porcelain,’ from the Etruria 
Pottery of Ott & Brewer, Trenton. It has a hard, semi- 
translucent body, and clear, smooth boracic glaze. ... 
It may be said to make the first stage on the way toa 
true American porcelain. By exhibiting it at the Centen- 
nial Exhibition, Ott & Brewer were really the first to draw 
the public attention to this new departure in American 
manufacture. Its distinctive name is taken from its soft, 
ivory-like tone. The advantages claimed for it are that 
while it answers all the purposes of china its manufacture 
is less expensive and permits its being put upon the 
market at a much lower price; that it equals the average 
china in point of both utility and appearance; and that 
its consistency is such that it can be made into more grace- 
ful or less clumsy shapes than granite.” 


Epitror’s Note: Giving information freely to competi- 
tors in Trenton and East Liverpool, the transition from 
yellow ware to whiteware was quickly made under Bloor’s 
tutelage. Americans were not ready to purchase the 
fine china made in America, their preference being for 
the foreign makes even though not superior. Vitrified 
hotel china making had not yet acquired industrial im- 
portance. Americans, however, were ready and able to 
purchase whiteware made on Bloor’s formulas and by 
Bloor’s methods. Thus the white dinnerware industry 
of Trenton and East Liverpool was started by Mr. Bloor. 


11 From Edward C. Stover, “‘Technical Advances in 
Trenton,”’ Trans. Amer. Ceram. Soc., 2 147-50 (1900). 

12 From The Clays and Clay Industry of New Jersey, 
pp. 307-38. Geol. Surv. of N. J., Vol. VI (1904). 

13 Jennie J. Young, The Ceramic Art, p. 463 (see foot- 
note 8). 
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MEMBERS ATTENDING THE THIRD ANNUAL POTTERS’ 


Holland Manley 

(2) John Wylie, Jr. 

Hart Brewer, Trenton, N. J. 
George Morley 

(5) John Wylie, Sr. 

(6) William Flentke 

William Bloor 

(8) G. W. Oliver, Onondaga China Co. 
John W. Croxall 

Cassius C. Thompson 


CONVENTION IN 1877 IN FRONT OF 


(12) Sam Emory 

(13) James H. Goodwin 
(14) Samuel Cartwright 
(15) William Cartwright 
(16) George Martin 


(17) C. 8S. Cooke, Trenton, N. J. 


(18) Dr. Benjamin B. Ogden 
(19) Homer Laughlin 

(20) John Moses, Trenton, N. J. 
(21) Major M. §S. Foutts 


THE BRUNT HOUSE, 
(22 


(23) 


EAST LIVERPOOL, 


Colonel H. R. Hill 

James Moses, Trenton, N. J. 

Jake Shenkle 

Josiah D. Thompson 
Colonel W. H. Vodrey 

Benjamin Harker 

William Brunt, Jr. 

James Godwin 

E. M. Pearson 

John Hardwick 


OHIO 


me 


32 Bulletin of the American Ceramic Society—Communications 


MORE ACCURATE PYROMETRIC CONES MADE BY EDWARD ORTON, JR., 
CERAMIC FOUNDATION 


The Edward Orton, Jr., Ceramic Foundation has an- 
nounced a new series of cones which are machine-made and 
plastic-pressed. 

The Foundation has been coéperating with Committee 
C-8 of the A.S.T.M. in the production of a more de- 
pendable cone for the standard P.C.E. test. As a result 
of two A.S.T.M. studies on the P.C.E. test it was evi- 
dent that a more dependable cone was needed. It is 
impossible to arrive at a dependable P.C.E. value with 
cones that are not straight and that are dimensionally 
variable. Cones can give an accurate P.C.E. value 
only when the test cones and the standard cones are of 
the same dimension, protrude from the plaque to the same 
height, and are set at an exact angle. 

Because the old cones were made by hand ina mold, 
they contained so much water that they had a tendency 
to warp when dried. The mechanical method of removing 
them from the mold tended further to spoil their dimen- 
sional accuracy. This is avoided in the machine-made 
cones. The body contains sufficient moisture to flow in 
the mold under high pressure, but the amount of moisture 
is below the plastic water content above which ceramic 
bodies tend to warp. 

Since each of these cone bodies contain a different 
amount of plastic material, it is evident that, if equal 
shrinkage is to be obtained in all the bodies, there should 


be the same amount of plastic and nonplastic in each of the 
compositions. This means that the new cones should be 
made up containing the same amount of plastic material 
and any amount of plastic in excess of this quantity is 
calcined. 

In order that a truly accurate P.C.E. determination 
may be made, it is necessary that the test cone and the 
standard cone extend from the plaque the same amount, 
1.e., that they be mounted identically and have the same 
volume at the temperature immediately before deforma- 
tion starts. With the new standard cone this condition 
is rigidly met in the case of fire brick if the test cone is 
identical to the standard cone. In testing clays it would 
be necessary to calcine a large portion of the clay before 
making up the test cone. These test cones can be easily 
made in a small hand-operated press. In fact they can be 
made more rapidly and certainly much more accurately 
than by the old hand-molded method. 

To assure the proper placing of the new cones in the 
plaque, they have a mark which designates the depth they 
are to be placed in the plaque. They are also made with 
the base at an angle of 82° to the perpendicular, thus 
assuring the proper slant to the cones. 

In addition to the standard test cones, the new small 
cones are available over the entire cone series from cones 
022 to 42. —M. C. SHaw 


L. W. W.. MORROW NEW CORNING 
DIVISION DIRECTOR 


Leslie W. W. Morrow, for the past ten years editor of 
Electrical World, has been appointed general manager of 
the new Fibre Products Division of the Corning Glass 
Works. He will be located at Corning, N. Y. 

An entire new factory, equipped with the new glass 
walls instead of windows, has been built at Corning to 
accommodate the work of this Division. Dr. Morrow’s 
experience has been compounded of practical contact 
with every branch of the electrical industry. 

Mr. Morrow was born in Fairmont, W. Va., obtained 
his early schooling at Forth Worth and Amarillo, Texas, 
and completed the arts course at Marshall College. He 
received the degree of Mechanical Engineer in 1911 at 
Cornell University, where he taught until 1913. From 
1913 to 1918, he was director of the School of Electrical 
Engineering at the University of Oklahoma, and he was 
professor of Electrical Engineering from 1918 to 1921 at 
Sheffield Scientific School, Yale University. 

Mr. Morrow is the author of two books and of numerous 
articles in the fields of business, engineering, and educa- 
tion. He is a director of the American Institute of 
Electrical Engineers, vice-president of the Thomas Alva 
Edison Foundation, a member of the executive com- 
mittee of the Engineer’s Council for Professional Develop- 
ment, and a member of its committee for accrediting 
colleges. 

Since 1921, Mr. Morrow has held successfully the titles 
of associate editor, managing editor, and editor of Electrical 
World. He became editor of the publication in 1926. 
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Too Late 
It's the Same 


All Over 


MODERNIZE YOUR PLANT AND EQUIPMENT 
FOR 1937 BUSINESS NOW 


TRY SIMPLEX (TOP NOTCH ENGINEERS) 
AND ENJOY PROSPERITY 
DURING THE YEAR 


SIMPLEX 


ENGINEERING COMPANY 


WASHINGTON TRUST BLDG. @ WASHINGTON, PENN., U.S.A. 


Glass Melting Tanks and Furnaces for every type of glass manufactured e Glass 
Bending Ovens, Glass Decorating Machines @ Luminous Parts that give excel- 
lent control @ Lehrs—Electric or Fuel Heated for Annealing or Decorating e 
Arches—Interlocking Suspended and Circular e@ Batch Systems—Vacuum and 
Convevor Types e@ Fuel Oil Systems and Control Stokers e Cullet Washing 
Plants, Incinerators @ Conveying—Equipment—All Types e@ Water Softening 
Plants, Silicate of Soda Plants e Producer Gas Plants and Soot Disposal Systems 
e Air Conditioning Systems e@ Enameling Ovens—Box and Continuous e 
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Our Laboratory is more than an ornament... In addition 
to research, we use it as our mine production control, 
to maintain the uniformity of our clays for our cus- 
tomers’ protection and service. 


EDGAR PLASTIC KAOLIN CO. EDGAR BROTHERS CoO. 
Home Office—Metuchen, N. J. New York Office—50 Church St. 


Mines in Georgia and Florida 


International 


Congress on Glass 


(London and Sheffield, 1936) 


The August, 1936, number of the 
“Journal of the Society of Glass Tech- 
nology”’ contains a complete account of 
the Proceedings of the Congress and the 
first batch of ten valuable papers by 
authorities of international repute. 


The October, 1936, number contains 27 
other papers presented at the Congress. 


Copies, price 10/-d. each, may be ob- 
tained from the Secretary, 


The Society of Glass Technology, 
Darnall Road, Sheffield 9, 
England 


Glass House Refractories 


Flux Blocks 
Pots Open & Covered 
Refractory Blocks 
Highlands Pot Clays 


Prepared Mixes 
Special Batches 


TTAS AM 


@ WE MAKE 


P. B. Sillimanite 


Standard Sizes and Shapes to 
Order 


@ WE USE OUR OWN 


PITTSBURGH 
PLATE GLASS COMPANY 


Refractories Division 


GRANT BUILDING, PITTSBURGH, PA. 
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MONTGOMERY PORCELAIN 


PRODUCTS COMPANY 


SPECIALIZING IN 


Primary Protection Tubes for 3 
all makes of Pyrometers OHCO 


LEADLESS 
CAST IRON FRITS 


For lower costs — 


purer colors—better 

adherence — greater 

safety. Ask for 
NEW literature. 


PYROMETER TUBES 


CORUNDUM REFRACTORY PORCELAIN MULLITE 
SILICON CARBIDE 


©. HOMMEL CO. 


J Fourth Avenu P rgh,. 
the Sante Asts, You necd yronte es, LET OTHERS IMITATE -:- WE ORIGINATE 

CONSULT Pacific Coast Agents 
MONTGOMERY PORCELAIN PRODUCTS CO. L. H. BUTCHER CO. 
FRANKLIN OHIO Les Angeles - Salt Lake City - San Francisco - Portland - Seattle 
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— Product of — 


| ae, Abingdon Sanitary Manufacturing Co. 


HIGH QUALITY POTASH FELDSPAR 
For Bodies, Glazes and Enamels 


We operate our own Mines in the 


Heart of the Black Hills District of South Dakota 


—> Samples and Full Information on Request <— 


Abingdon Sanitary Mfg. Co., Abingdon, Illinois 
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COMMERCIAL TESTING @ RESEARCH @ aNaLyses 


BAILEY & SHARP Co., INC. 


CHEMISTS, CONSULTING ENGINEERS. 
GLaAss TECHNOLOGISTS 


SPECIALIZING IN TESTING, RESEARCH AND 
DEVELOPMENT WORK IN ENGINEERING 
AND CHEMICAL PROCESSES CONNECTED 
WITH THE MANUFACTURE AND USE OF 
CERAMIC PRODUCTS. 


HAMBURG, N. Y. Uu. S.A. 


THE SHARP-SCHURTZ 


COMPANY 


CHEMISTS FOR THE CERAMIC INDUSTRY 


WeE HAVE FULLY EQUIPPED LABORATORIES AT 


LANCASTER, OHIO U.S.A. 


REG. U.S. PAT. OFF. 


THREE ELEPHANT 


REG. U.S. PAT. OFF 


AND BORIC ACID 


GUARANTEED OVER 99.5% PURE 
AMERICAN POTASH & CHEMICAL CORPORATION 


70 Pine Street, New York 


CLAYS 


English China and Ball 


for 
HEATING ELEMENTS 
CERAMIC BODIES 
SAGGER USES 


Ceramic Specialties Include 
Whiting : Paris White : Magnesite 
Cornwall Stone : Barium Carbonate 
Zinc Oxide : Enameling Clays : Etc. 


HAMMILL & GILLESPIE, INC. 
| Importers since 1848 


225 Broadway New York 


ORTON STANDARD 
PYROMETRIC CONES 


For Forty Years 
The American Standard for 


Control of Ceramic Heat Treatment 


THE EDWARD ORTON, JR., 
CERAMIC FOUNDATION 


George A. Bole, D.Sc., Manager 


Laboratories & Office 


1445 Summit Street—Columbus, Ohio 
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* Name on application. 


f CARBORUNDUM 


CamBoRUNDUM PRODUCTS 


Sanrdays 
7.30 EST. 
Columbia Chain 


THE CARBORUNDUM COMPANY, REFRACTORY DIVISION, PERTH AMBOY,N. J. 


REG. U.S. PAT. OFF. 


District Sales Branches: Boston, Chicago, Cleveland, Detroit, Philadelphia, Pittsburgh. Agents: McConnell Sales and Engineering Corp., Birmingham, Ala.; Calvin M. Christy, 
St. Louis; Harrison & Company, Salt Lake City, Utah; Pacific Abrasive Supply Co., Los Angeles, San Francisco; Denver Fireclay Co., El Paso, Texas. 
(Carborundum and Carbofrax are registered trade-marks of The Carb dum Company.) 


ASE Hist ORY 

stove and yanufactur tne co. 
on cast jron and steel; five years on cas jron only: ‘ 

MAINTENANCE 
No replacements on either side walls oF arch. one ne¥ 
floor recently gnstailed- 
OPERATION 
sumption. High 
owner reports exceptionally 1ow fuel con 
production and unif ornly nigh of qinish peen 
tne Tule, Furnace now in excel ent condition: ee 
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FLINT 


TALC WHITING 


For Satisfaction in Production 


“CERAMIC” 


COLORS 


FOR ENAMELS:—Colors and Oxides; Smelter Oxides; Graining, Printing, Banding, 
and Screening Colors. 

FOR POTTERY:—Glaze and Body Stains; Underglaze and Overglaze Colors for Banding, 
Spraying, and Screening; Fritted Glazes and Fluxes. 

FOR GLASS:—Enamels; Vitrifiable Colors for Banding, Spraying, and Screening; 
Printing Colors; Fluxes; Batch Colors. 

DECORATING SUPPLIES:—Printing Tissue; Screening Oils, French Fat Oil, Oil of 
Copaiba, Balsam Fir, Damar Varnish; Brushes; Knives and Spatulas; Grinding Mills. 


CHEMICALS 

Aluminum Hydrate Chrome Oxide, Green Nickel Oxide, Black Sodium Antimonate 

imony Uxide alt Oxide, Diac Nickel Sulphate Sodium Silicate 
Potassium Bichromate Sodium Silico Fluoride 
Potassium Nitrate Sodium Uranate 
Senn: dich Potassium Permanganate Tin Oxide 
Cadmium Carbonate Kryolith Powder Blue Titanium Oxide 
Cadmium Oxide Lead Chromate Rutile, Powdered Uranium Oxide, Orange 
Cadmium Sulphide Magnesium Carbonate Selenium Uranium Oxide, Yellow 
Calcspar Manganese Dioxide Sodium Aluminate Zirconium Oxide 


“CERAMIC” COLORS 


CERAMIC COLOR & CHEMICAL 


MEG. CO., NEW BRIGHTON, PENNA. 
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Some of the 


WORLD'S BEST ENGINEERS 


approved the installation of the 


“LANCASTER” 
SCIENTIFIC MIXER 


The ‘Lancaster’ Counter Current Rapid Batch Mixer 
in action. Note how the slowly clockwise rotating 
pan conveys material into and out of the “whirlpool” 


in these leading Industrial Plants created by the rapidly moving counter-clockwise, of 


ABRASIVE INDUSTRY 


Carborundum Co., Niagara Falls, N. Y. 
Macklin Company, Jackson, Mich. 
and many others. 


CERAMIC INDUSTRY 


General Electric Co., Schenectady, N. Y. 
Westinghouse Electric & Mfg. Co., Derry, Pa. 
and many others. 


REFRACTORY INDUSTRY 


Electro Refractories & Alloys Corp., Buffalo, N. Y. 
North American Refractories Co., Cleveland, Ohio. 


and many others. 


GLASS INDUSTRY 


Pittsburgh Plate Glass Co., Ford City, Pa. 
Carr-Lowrey Glass Co., Baltimore, Md. 
and many others. 


center, mixing plows and muller. 


WELDING ROD INDUSTRY 


Maurath, Inc., Cleveland, Ohio. 
Prest-O-Lite Co., Indianapolis, Ind. 
and many others. 


MISCELLANEOUS INDUSTRIES 
Rundle Mfg. Co., Milwaukee, Wis.—Vitreous Enamels. 


Chrysler Corp. (Amplex Division), Detroit, Mich.—Fine 
Ores. 


Kalamazoo Vegetable Parchment Co., Kalamazoo, Mich.— 
Paper Coatings. 


Johns-Manville Products Corp., Marrero, La.—Putty. 
Ingersoll-Rand Company, Phillipsburg, N. J.—Foundry. 
Cutler-Hammer, Inc., Milwaukee, Wis.—Asphalt-Asbestos. 
Pennsylvania Railroad Co., Altoona, Pa.— Water Purifier. 
Burgess Battery Co., Freeport, Ill_—Battery. 


Mellon Institute of Industrial Research, Pittsburgh, Pa.— 
Laboratory. 


Battelle Memorial Institute, Columbus, Ohio—Laboratory. 
Bureau of Standards, Washington, D. C_—Laboratory. 


Send for Bulletin 70-B and complete list of users in your Industry 


LANCASTER IRON WORKS, Inc., LANCASTER, PENNA. 


BRICK MACHINERY AND MIXER DEPARTMENT, 


JAS. P. MARTIN, VICE-PRES. & MGR. 
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Bulletin of the 


Numerical Documentation 


THE ANNUAL TABLES 
OF CONSTANTS (A.T.C.) 


AND NUMERICAL DATA 


ee the period 
1910-1929 


the complete and 


te 
1928 


continue the International Critical Tables (I.C.T.) 


Apply immediately to 
Canada and U.S.A. 


The McGraw-Hill Book Company, Inc. 


370 Seventh Avenue 
New York, N. Y 


Other Countries 
M. C. MARIE 


9, rue de Bagneux 
Paris VI° France 


WANTED TO BUY 
OUT-OF-PRINT 


Journals of 


The American Ceramic Society 


June, 1922, Part II 
1923 Yearbook 1933 February 
1934 January Bulletin January Journal 
February Journal March Bulletin 


April Bulletin 


Communicate with the Offices of 


THE 


AMERICAN CERAMIC SOCIETY 
2525 North High Street Columbus, Ohio 


American Refractories 
Institute Type 


P.C.E. FURNACE 


Does just one thing.... 


SUPERBLY WELL! 


Developed in the Mellon Institute of 
Industrial Research on requests from re- 
fractory industry for a portable, efficient 
furnace capable of reaching high temperatures 
quickly, economically. 


Burns natural, artificial, or propane 
gas. Cone 34 easily reached and A.S.T.M. 
schedules readily maintained. By intro- 
duction of small amounts of oxygen, Cone 
39 can be brought down. 


Complete with motor-blower 
and rheostat............$160.00 


‘ DFC Bulletin 460 


Alive 
DENVER FIRE CLAY 
ompany 


DENVER, COLO., U.S. A. 
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THE BULLETIN 


A valuable advertising medium for Ceramic Adver- 
tizers because it reaches the executives in all the 
branches of ceramics who decide what materials 
and equipment are to be purchased and used. 


Please note the low advertising rates. 
These rates are low because the Society is not 
operating for profit—all money earned is used to 
further the activities of the Society which is owned 
and managed by its members. 


Number of Insertions 


1 3 6 12 
Full Page....... $60.00 $54.00 $48.00 $40.00 
Half Page....... 33.00 30.00 27.00 24.00 
Quarter Page.... 18.00 16.50 15.00 13.50 
Eighth Page..... 9.75 9.00 8.25 7.50 


Buyers’ Guide Listings— 
This is a service which The Bulletin gives to its 
advertisers free of charge. This service alone is 
worth the cost of the ad. 


Please write us and let us reserve space in an early issue of 


The Bulletin of the American Ceramie Society 
2525 North High Street Columbus, Ohio 
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New Dust 
Counter 
simplifies 
problem of 
Dust 
Control 

in the 
CERAMICS 
INDUSTRY 


Not only is it necessary for employers to provide protective 
equipment for workers in many branches of industry, but 
also in order to protect himself against unjust claims, he 
should have continuous records of actual working conditions. 
This new Dust Counter combines in one unit both the neces- 
sary air sampling device and a dark field microscope viewing 
and counting system and illuminating apparatus. Requiring 
no skill to operate or technical supervision, the unit is com- 
plete—no accessory laboratory equipment is needed. Write 
for informative circulars to: 


WILLSON PRODUCTS, Inc., Reading, Pa. 


Guaranteed 
B O R A xX 9914%-100% Pure 


EMERSON P.. Poste 


CONSULTING CHEMICAL ENGINEER 


ANALYSES: CERAMIC RAW MATERIALS AND PROvDucTS, 
Fue.Ls, IRON AND STEEL, ETC. 


SPECIAL INVESTIGATIONS: PHYSICAL AND CHEMI- 
CAL TESTS ON ENAMEL, ETC. 


309 McCALLIE AVE., 
CHATTANOOGA, TENN. 


Tunnel, Truck and Humidity Dryers 


for— Dry Pressed Electrical Porcelain 

High Voltage Electrical Porcelain 

Sanitary Porcelain 

Floor and Wall Tile 

Abrasive Wheels 

Glass Pots and Blocks 

Refractory Brick and Shape 

Also Stove Rooms and Mangles for 
General Dinnerware 


PROCTOR & SCHWARTZ, INC. 


The Largest Builders of Drying Machinery for Industry 
Seventh Street & Tabor Road, Philadelphia, Pa. 


BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Los Angeles 


TRADE MARK 
ve ore 


THE H. W. WILSON COMPANY 


BACK NUMBERS 


JOURNAL OF AMERICAN CERAMIC SOCIETY 
AND ALL IMPORTANT MAGAZINES FROM THE WORLD OVER 


We furnish single copies, volumes and sets or photostat reproductions of specific | 
sections, reasonably and promptly 


WRITE, PHONE OR WIRE PERIODICALS DEPARTMENT 


950 University Avenue, New York 
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HARTFORD-EMPIRE COMPANY OLVAY 


: MARK REG. U.S. PAT, OFF. 


HARTFORD, CONN. 


Made Especially for the Glass Maker 


Specify SOLVAY when you buy Soda Ash because 
Solvay is and has been the standard of quality since 
1881. It offers the following advantages: 

More than 99.50% Sodium Carbonate (dry basis). 
Proper granulation and absolute uniformity in quality. 
Your choice of Soda Ash graded for efficient use with 
any of the known commercial glass sands. 

The services of a well organized technical staff which is 
available to Solvay customers. 


SPP 


Make Solvay your source of supply for 
1 1 DUSTLESS CALCINED 98-100% 
Engineers and Licensors USTLESS CALCINED 90-100%, 
Hydrated 83-85% Potassium Carbonate 
FEEDERS FORMING MACHINES CONVEYORS Ground Caustic Potash 
STACKERS LEHRS Full information sent on request. 
SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured 
by The Solvay Process Company 


40 RECTOR ST. NEW YORK 


Ceramic Service? 
Give 


We Sell— 
We Manufacture— Ball Clay 

Pins Sagger Clay 

Wad Clay 
wane Ground Fire Clay 
Thimbles Bitstone 
Spurs Fire Brick 

Imported Paris White 

Domestic Whiting 
Crucibles Pottery Plaster 
Tile for Decorating Kilns Georgia Kaolin 


THE POTTERS SUPPLY COMPANY 


EAST LIVERPOOL, OHIO 
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A Happy New Year for 


THAT'S a real letter—written by a 
real Kathryn—to her brother. You 
can read her happiness in every line. 
She’s mighty glad to have the tele- 
phone back. 

And so are a great many other men 
and women these days. About 850,000 
new telephones have been installed in 
the past year. 


BELL TELEPHONE SYSTEM 


That means more than just having , 
a telephone within reach. It means 
keeping the family circle unbroken— 
contacts with people—gaiety, solace, 
friendship. It means greater comfort, 
security; quick aid in an emergency. 
There’s a lot more happiness for 
everybody when there's 
a telephone in the home. 
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H. C. SPINKS CLAY COMPANY 
Miners and Shippers of 


BALL, SAGGER AND WAD CLAY 
NEWPORT, KENTUCKY 


January 1, 1937 


Mr. Pete Potter 
Comfortable Sanitary Pottery Mfg. Co. 
Pottsville, Ohio 


Dear Pete: 


Just received a real Christmas letter from one of our mutual 
friends which reads in part: 
‘‘We are going along successfully and now using your ball clay 
for eighty percent of our ball clay content. We will shortly after the 
first of the year be using only your ball clay, thanks to your friendly 


insistence and your UNIFORM PRODUCT.” 


Another one of our pals, Pete, on the right road to a Happy 
and Prosperous 1937!! 


Sincerely yours, 


General Manager 
RBC:MLN H. C. SPINKS CLAY COMPANY 
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Sodium Antimonate 


For years M & T Sodium Antimonate 
has set the standard. The finest opaci- 
fier that modern methods can produce, 
it is always uniform, always pure. 
Every barrel of M & T Sodium Anti- 
monate is exactly the same, both chemi- 
cally and physically, as every other 


barrel. 


And, this quality opacifier is more eco- 
nomical. Rejects, due to off colors, 
become rarities. Whites, whether blue 
white, cream white or some other hue, 
do not vary a shade from one year’s end 
to the next where M & T Sodium Anti- 


monate is used. 


Our Ceramic Department will gladly 
help in solving your enameling prob- 
lems. Homer F. Staley is manager; 
R. R. Danielson, director of research. 
Metal & Thermit Corporation, 120 
Broadway, New York, N. Y. 
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